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PREFACE TO THE THIRD EDITION. 



In the preface to the first edition of this Manual it 
was stated that its special object was to meet the de- 
mands of the student by affording him a work of easy 
reference in lieu of the more exhaustive treatises on 
otology. It would appear that it has answxTcd this 
purpose, as, in less than four years, a third edition is 
required. In the present revision, as in the second, 
the text has been still further enlarged, and a consider- 
able number of original illustrations added. Among 
the new topics considered may be mentioned lumbar 
puncture and the significance of leucocytosis. The new 
illustrations include four plates and a number of re- 
productions of photographs of cases and specimens il- 
lustrative of pathological conditions. My thanks are 
due to my colleague, Dr. Clarence «Tohn Blake, of Bos- 
ton, for the introductory chapter, and also to my as- 
sistant. Dr. George Sloan Dixon, who has rendered me 
much valuable assistance. 

47 West Fiftv-fourtii Street, 
New York. 
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PREFACE TO THE FIRST EDITION. 



In preparing this Manual of Otology I have espe- 
cially tried to meet the demands of the student, by 
giving him a short and compact treatise of the subject, 
and at the same time affording him a book of easy 
reference, since he may not always find the time 
necessary for consulting the many excellent and more 
exhaustive treatises upon otology which have been 
published not only in this country, but also in England 
and on the Continent. 

In a work of this (character it is impossible to describe 
all the operations mentioned in the larger treatises 
on aural surgery, but a suflficieutly full ccmsideration 
is given to those particular diseases of the ear with 
which the student and practitioner will frequently meet 
to enable them properly to understand the condition 
and apply the appropriate treatment. So far as is 
possible, I have lx>en guided i^i the selection of material 
by the results of my own experience. I can fairly 
claim for the volume the merit of practicability. 

And here I cannot too stn^ngly emphasize the great 
importance of treating all diseases of the ear in their 
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earliest stages, for thus is insured the best chance of 
preventing the more serious lesions, such as mastoid 
disease and intracranial complications. To these sub- 
jects I have purposely allotted considerable space on 
account of their major importance and the successful 
results that have of late followed operative interference 
therein. 

In the preparation of this Manual I am greatly 
indebted to the kind assistance of my friend and 
colleague. Dr. Clarence J. Blake, of Boston. 

47 West Fifty-fourth Strket, New York, 
September, 1898. 
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INTRODUCTION. 

The growth of medical education during the past 
thirty years, shown in no way more markedly than by 
the establishment of special lines of research, has resulted 
in the practical advance of the so-called specialties in 
medicine, and, as a necessary result, an extension of 
medical school work, to enable it to include for the 
student such information in the special branches of his 
profession as he may be able to apply in the course of 
a general practice. 

The extent of this instruction is limited both by the 
time which may be allotted to it in deference to the 
demands of other departments and by the ease or diffi- 
culty attending the particular form of clinical instruc- 
tion. 

The inaccessibility of all but the outermost parts of 
the organ of hearing to other than individual inspection, 
and the difficulty^ therefore, of demonstration of diseases 
of the deeper portions of the ear, except to small classes 
or sections of a class, greatly limit the amount of in- 
struction in clinical otology which may be given in the 
usual medical school course. The supplementing of 
undergraduate teaching by graduate instruction in the 
special branches of medicine has done something to com- 

2 17 



18 MANUAL OF OTOLOGY. 

pensate for this defect, but has opened the door to an 
evil in the establishment of short courses in otology, as 
in other departments, which can, in a limited time, 
afford only a little knowledge and enable the superficial 
student to assume that he has acquired an ability in 
special practice which could really be obtained only 
through long and serious study. 

The difficulty here presented, which can be met only 
by a considerable extension of the medical school cur- 
riculum and by the establishment of graduate depart- 
ments of medical schools and graduate schools giving 
only long courses to small classes or to individual stu- 
dents, and including abundance of clinical material with 
adequate opportunities for continual observation of 
cases, is in a measure temporarily provided for by the 
publication of elaborate text-books, carefully compiled 
and richly illustrated. The demand for such text-books 
has resulted in their numerous production, and at the 
same time has awakened in both the student and the 
practitioner the desire for more compact compilations 
which afford in a small and conveniently accessible com- 
pass the information most desirable from a practical 
point of view. In a field comprising, as does otology, 
so much of interest and importance, and so many mi- 
nute definitions, the selection and condensation of the 
subject-matter are a task of no little difficulty, and one 
which is to be accomplished only by the presentation 
of some of the subjects in a merely suggestive form, 
in order that space may be accorded for the necessary 
elaboration of others. 

The book here presented has this aim in view, and, 
in addition to a text covering the more important points 
in regard to which the student and practitioner require 
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immediate information^ it is so compiled as to be a 
text-book of moderate dimensions and a book of ready- 
reference. 

So intricate is the structure of the temporal bone and 
80 important the study of the relationships of its com- 
ponent parts, not only to the understanding of the 
physiology of the organ of hearing, but also as a prepa- 
ration for intelligent surgical treatment of its diseases, 
that even the most careful and painstaking reading 
must be supplemented or accompanied by a study of 
sections of the bone itself in order to gain an accurate 
knowledge of its anatomy. 

If, in addition to this, the student himself makes 
sections of the temporal bone, it will not only render 
his knowledge more exact, but the manual process of 
section-making will help to fix in his memory dimen- 
sions and points of relationship which as a surgeon it 
will be necessary for him to bear constantly in mind. 

In that important portion of clinical work in otology 
which includes hearing-test, such knowledge of acoustics 
as is necessary to an understanding of the process of 
sound-transmission within the ear itself is of importance 
to the student and a necessity to the special practitioner, 
and to this may well be added such further knowledge 
of the general subject as may form a basis for original 
research. 

This is to be sought either in collateral reading or in 
lectures on acoustics ; and a course of instruction in 
otology to be complete should include not only indi- 
vidual study of the minute anatomy of the temporal 
bone, but a demonstrative course in experimental acous- 
tics as well, in order to lay a proper foundation for the 
intelligent clinical study of diseases of the ear. 
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In the objective study of his patients the student 
cannot impress upon himself too forcibly the importance 
of accurate and repeated observation ; the field for in- 
spection is so small and the variations in appearance in 
disease so manifold that differential diagnosis is often 
most difficult, and inspection must be supplemented by 
careful revision of the history of the individual case 
and of its cognate symptoms. 

No amount of reading can compensate for the lack 
of personal instruction and individual observation, but 
to the student and the practitioner, to whom this book 
is commended for the condensed information which it 
contains, it will be found also to bring that stimulation 
to further study which is one of the purposes of all 
teaching. 

The training of hand and eye essential to manipulation 
and observation in so minute a field as that presented 
by the human ear is enough in itself to constitute this 
branch of surgical work a special one, and the general 
practitioner, covering as he does a wider field, cannot 
expect to do more than to draw general conclusions and 
to determine the limit beyond which he cannot with 
safety go, and in which he must call for assistance upon 
his specially educated colleague. 

That this sort of definition of his possibilities by the 
general practitioner is very necessary is shown by the 
constantly recurring cases in aural clinics and private 
practice of patients who have been treated too much or 
unskilfully for a simple aural disease, or in whom a 
serious aural trouble has been neglected for want of 
proper recognition. 

To this state of things the inadequate instruction in 
otology in the undergraduate departments of many of 
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our medical schools, and the short courses of instruction 
to graduates, which apparently promise a speedy equip- 
ment, have much contributed ; while, on the other hand, 
the eagerness of the special practitioner to establish him- 
self remuneratively tends to put the question of his more 
serious and scientific education into the background. 

The remedy, inevitable in the course of time with 
the advance of medical education, may be furthered by 
limiting the instruction of the undergraduate student to 
such points as it may be necessary for him to know in 
order for him to meet successfully the average aural 
cases coming to him in general practice, and by making 
his instruction largely clinical ; while of the special 
student there should be required at least a year of addi- 
tional study and practical experience in some one of the 
special aural hospitals or hospital aural departments. 

Short courses to graduates, except within the limits 
above defined, should as a whole be discouraged ; while 
for the undergraduate, or graduate intending to enter 
special practice or desiring something more than the 
superficial knowledge which has within it an element of 
danger, long ex)urses properly graded, and including a 
maximum of clinical training, should be required. 

A knowledge of the appearance of the normal ex- 
ternal auditory canal and drumhead is an essential pre- 
requisite to the appreciation of the value of the objective 
symptoms of disease of these and deeper-seated parts, 
and this knowledge the general practitioner who has 
been instructed in methods of examination can, in time, 
acquire by his own observation ; and in the cases of 
patients applying for relief on account of symptoms oc- 
curring in one ear only, it is well to make it a rule to 
examine both ears, the normal ear not only affording a 
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standard of comparison in the individual case, but re- 
freshing the memory of the observer with regard to the 
normal appearance. The differences of contour of the 
external canal and the variations in the surface of the 
drumhead within normal limits, though slight, are so 
many that the superposition of many mental pictures 
is necessary to the attainment of the composite picture 
which shall represent the normal average. 

In the diseases of children especially, a familiarity 
with the methods of examination of the ear, based upon 
previous instruction and self-acquired in the course of a 
general practice, will often enable the physician to de- 
termine for himself that the ear is not a factor in the 
causation of perplexing symptoms or that its condition 
is one in which special attention is demanded, and he 
may be able to hold himself free from the blame empha- 
sized by the late Edward H. Clark, and approvingly 
quoted by von Troeltsch, to the effect that " the physi- 
cian who fails to examine the ears of a child in the 
course of one of the acute exanthemata may justly be 
denominated an unscrupulous practitioner." 

Very nearly 25 per cent, of the patients attending 
our aural clinics are children under fourteen years of 
age ; of this number, 50 per cent, are the subjects of 
suppurative inflammation of the middle ear, and of this 
number 10 per cent, or more owe their origin to the 
exanthemata of childhood ; while of the cases of deaf- 
mutism throughout the United States, 27 per cent, have 
been the result of suppurative middle-ear disease in early 
childhood, and it is probable that the more thorough 
investigation and the systematic examination of the 
ears of children in our deaf-mute schools will show a 
still larger percentage of these cases. 
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Of the diseases of the ear which come under the con- 
sideration of the general practitioner, and which do not 
menace life, the first in the list is the so-called chronic 
catarrhal inflammation of the middle ear, which makes 
in the temperate zone about 30 per cent, of all the mate- 
rial ultimately referred to the aural specialist, and in- 
cludes a series of changes in the soft tissues of the sound- 
transmitting apparatus which are still the subject of 
interested study and investigation ; and one of the many 
fields of research open to the student of the future in 
otology is the further acquired differentiation of those 
alterations in structure, the result of disease, which in- 
terfere with the transmission of sound, and the etiology 
of which is often to be traced to a remote source. As 
an example of this, may be taken the peculiar and often 
puzzling cases of variable hearing occurring in young 
women who ultimately become very deaf to all sounds 
aerially conveyed. The great variations, occurring as 
they did in girls soon after puberty, or in young women 
who were the subjects of considerable nervous and emo- 
tional strain, led, without other ascertainable cause, to 
the conclusion that these variations were purely of 
neural origin, and, being merely symptomatic, were to be 
dealt with solely through attention to the general condi- 
tion. A special study of these cases, however, through 
the aural speculum, showed, under conditions of the 
greatest hearing impairment, in many of them, a local- 
ized congestion of the tympanic mucous membrane, 
especially of the niche of the oval window around the 
stapes. This peculiar blush was found most commonly, 
l)eriodically, in connection with disturbances of the men- 
strual function, or with other evidences of pelvic disorder, 
and, with the assistance of the gynecologist, it was found, 
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in. th^ ^reat majority of cases^ that there was either mal- 
position of the uterus, erosion of its neck, or atresia of its 
cervical canal, and that the remedying of these defects 
had a very material and beneficial influence upon the 
localized circulatory disturbance, and accompanying 
tjssue-change, in so important a portion of the middle 
ear as is the inner end of the sound-transmitting chain 
of bones. 

- Another example is shown in the cases of chronic 
non-suppurative middle-ear disease in which the dele- 
tmous changes in the lining membrane of the tympanic 
cavity are furthered by general nervous overstrain, 
overtire, and the coincident train of disturbances of 
nutrition. In these cases the local treatment of the ear 
is ftitile, or of but little and temporary benefit, without 
careful attention is given to general hygiene and to 
a consideration of the condition of environment of the 
patient, climatic or otherwise. The dependence upon 
local treatment alone in such cases is sometimes mis- 
chievous in its results, and at least fails of the benefit 
which might accrue from a broader view of the situa- 
tion, and emphasizes the importance of a consultation 
between the aurist and the physician, who as the family 
adviser has cognizance of conditions which may have 
an important bearing upon the etiology and progress of 
the case in question. 

The first tendency in specialism is to lay stress upon 
the sj)ecial character of the investigation to be followed 
and to emphasize its individuality, and with the broad- 
ening of the study, its relationship to and dependence 
upon general scientific research becomes more and more 
evident. Specialized specialism ceases to exist in pro- 
portion as it separates itself, and grows and broadens 
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only as it keeps up its relationship with the main body ; 
and here the military simile may be employed for the 
specialist, who, as a skirmisher exploring unknown 
country, cuts himself off from the main body which is 
his support, and to which he owes his allegiance, and 
who, seeking to exist to himself alone, fails of that 
usefulness in the line of duty which is the invariable 
price of any existence whatever. 

One of the most striking examples of elucidative 
work in otology is that which has had to do with the 
definition and explanation of the curious complex of 
symptoms of which vertigo is the most marked and 
incapacitating manifestation. 

With the recognition of the ear as a peripheral organ 
of equilibration, and with increased knowledge of its 
reflex relationship to the sympathetic nervous system, 
the better definition of its blood-supply, and the differ- 
entiation of its vasomotor tracts, there is an explanation 
of much that has been vague and mystifying in those 
cases of vertigo of sudden onset, formerly referred either 
to abnormalities in the circulation in the brain or to dis- 
turbances of the digestive apparatus, as their amenable 
cause; and the advances made in the study of the 
physiology of the sound-transmitting apparatus, and in 
the application of surgical rules to the treatment of 
diseases of the middle ear, has brought to our knowledge 
the possible advantage of establishing still another 
differentiation, that of aural as distinguished from audi- 
tory vertigo. 

An effusion or hemorrhage occurring in the labyrinth 
may affect the hearing or the balancing power, or both, 
of the individual, to a greater or less degree, accord- 
ing to its location and extent, and the symptoms, so 
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far as equilibration is concerned, may gradually disap- 
pear, to be reawakened at a later period by general con- 
ditions which induce a suspense of vasomotor inhibition, 
and thereby a secondary irritation of the terminal nerve 
apparatus. It is further established that a fixation of 
the sound-transmitting apparatus of the middle ear, by 
doing away with or decreasing the function of one of 
the outlets from the labyrinth for pressure exerted by 
dilatation of the intralabyrinthine vessels, favors dis- 
turbance of the nervous end apparatus by a lesser 
degree of circulatory pressure than would be possible 
were the elasticity of the membranes of the round and 
oval windows and the mobility of the ossicular chain 
unimpaired. 

Aural records show an increasing observation of 
cases of suppurative disease of the middle ear in which 
pressure upon the stapes, as the result of a new growth, 
or of epidermal exfoliation, causes a series of symptoms 
very closely resembling those of the so-called M^ni^re's 
complex, and in which vertigo plays a prominent and 
disturbing part. These cases are almost invariably 
relieved by the removal of the morbid growths or accu- 
mulations, and the consequent release of the labyrinth 
from extrinsic mechanical pressure, and constitute the 
class of what may, therefore, be called the mechanical 
or aural vertigoes. For purposes of distinction, the 
first series of cases just cited may be termed auditory or 
labyrinthine vertigo, and the second class may be con- 
sidered as lying between these two extremes. Beyond 
this grosser differentiation it is possible to go into 
minute definitions as to immediate or reflex cause and 
effect, and to follow the subject into the domain of the 
neurologist, before it shall in any degree have received 
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the attention in investigation which its importance 
demands ; while the question of intralabyrinthine lesions 
as an accompaniment of diseases of the kidneys, of the 
digestive apparatus, of the pelvic organs in women, and 
of the constitutional diseases, of which syphilis stands 
at the head of the list in the number of cases of laby- 
rinth implication, and of diseases of the internal ear 
in children, presents problems toward the solution of 
which the general practitioner and the otologist may 
well take counsel together. 

There is one other subject which should command 
the attention both of the aurist and the general prac- 
titioner, and that is what may be called the "fatigue 
of deafness,'^ a common and often unestimated factor in 
the causation and persistence of neurasthenia, and one 
imposing upon sometimes feeble shoulders a burden 
which it becomes us to lighten if we cannot lift. 

It may be taken as an accepted fact, among other 
evidences of the bounty of nature, that those of us who 
have normal ears start in life with double the amount 
of hearing absolutely necessarj" for the ordinary purposes 
of social communion, and it is, therefore, possible to lose 
one-half of one's hearing power before becoming con- 
scious of the loss. Under these conditions, where the 
daily ordinary use of the hearing is regarded as the 
standard of perfection, it is easily understandable that 
a chronic progressive disease impairing the hearing may 
become fairly established before attention is turned to 
the necessity of interference, with a view to prevention 
and repair ; and it is, therefore, not unusual to find in 
the majority of the chronic progressive diseases, of which 
the slow impairment of hearing is the important symp- 
tom, that they have by the time they come into the 
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hands of the aurist long passed the possibility of pre- 
vention, and have established a condition which can be 
repaired in only a moderate degree. The apparent 
hopelessness of many of these cases, the impossibility 
of effecting by the treatment more than a slight improve- 
ment, should be no deterrent to the honest and strenuous 
effort to ameliorate the condition of cases of this class ; 
and it is in many of them that the general practitioner, 
the family physician, and the specialist can best work 
hand in hand. The deleteriously causative and influ- 
encing factors in the general condition in these cases are 
so many, and the progress toward improvement so slow, 
that the local treatment may often advisedly be limited 
to that which the patient can himself effect under the 
observation of his physician, with occasional examina- 
tion and suggestion from the specialist; and there is 
probably no class of cases, although coming under the 
care of the aurist, which is so likely to become the 
subject of what may be termed overtreatment, either 
surgical or medical, as the chronic non-suppurative 
diseases of the middle ear. It is especially in connec- 
tion with these cases of slowly progressive impairment 
of hearing that the fatigue of deafness manifests itself. 
Few intelligent observers outside of the very deaf them- 
selves, or of those who have to deal much with persons 
so afflicted, can appreciate the profound exhaustion 
resulting from the effort to compensate for a deficiency 
in this particular line of communication with the outer 
world in the person whose perception of that mode of 
motion to which we give the name of sound was once 
made without appreciable effort, and who has, under 
conditions of impaired hearing, first of all to make an 
effort to hear, and, in default of hearing, an effort to 
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appreciate vocal utterances by watching the motion of 
the lips of the speaker, and finally, in default, either 
through lack of perceptive power or through ability 
only to catch consonant sounds which are formed in 
front of the mouth, to solve the puzzle of the spoken 
sentence by filling in the missing consonant sounds, 
those imperfectly heard, or inadequately seen, from the 
appreciated context of the sentence ; so that where once 
understanding came without effort, three distinct and 
appreciable brain efforts are required : the first, to hear ; 
the second, to see ; and the third, to understand. In 
our estimate of the burdens of physical life, the consid- 
eration of which belongs especially to the ministry of the 
medical profession, we should endeavor to estimate more 
justly as scientific observers, more kindly, perhaps, as 
fellow-creatures, the nervous strain, the restrictive limit 
to useful expenditure of energy, and the demand for 
compensatory consideration for the pitiably deaf. 



CHAPTER I. 

ANATOMY AND PHYSIOLOGY OF THE EAR. 

In order to study the anatomy and physiology of the 
ear in a satisfactory manner, the organ of hearing is 
divided into (I.) the sound-conducting and (II.) the 
sound-perceiving apparatus. 

I. The sound-conducting apparatus includes 
a. The external ear, consisting of 

1. The auricle (or pinna) and 

2. The external meatus (or external auditory 

canal). 
6. The middle ear, composed of 

1. The tympanum (or tympanic cavity), with 

the membrana tympani and the ossicles, 

2. The Eustachian tube, and 

3. The mastoid process. 

II. The sound-perceiving apparatus (or internal ear) 

comprises 

1. The vestibule, 

2. The semicircular canals, and 

3. The cochlea. 

The latter receives the peripheral expansions of the 
auditory nerve, the excitation of which produces in the 
brain-centre sensations which we call sound. 

30 
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(a) THE EZTEBHAL EAS. 
The external ear consists of 

1. The auricle (or pinna) and 

2. The external meatus (or external auditory canal). 

1. The Auricle. 

The auricle, or pinna, pyriform in shape, is attached 

to the side of the head by means of ligaments and 




Auricle. (Folitier.) 



muscles. It usually forms an acute angle with the 
lateral portion of the head, although the angle varies in 
different individuals. The auricle is composed of yellow 
or reticulated cartilage, except the lower portion, called 
the lobule, which is formed mostly of connective tissue, 
in the meshes of which are globules of fat. The lobule 
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contains but few bloodvessels and nerves. The cartilage 
of the auricle, about -^ inch in thickness, is covered by 
the perichondrium, and outside of the perichondrium is 
the integument. The latter is more firmly attached to 
the anterior than to the posterior surface of the cartilage- 
The anterior or concave portion of the auricle presents 
a number of ridges and depressions. 

The helix (see Fig. 1, A) begins just above the ex- 
ternal meatus at a point in the concha called the crista 
helicis, and extends upward, backward, and downward, 
and terminates just above the upper portion of the 
lobule. 

The antihelix (B) is another elevation running in a 
parallel direction with the posterior portion of the helix. 
It starts by means of two crura above the crista helicis, 
and, passing backward and downward, terminates in the 
antitragus, D. Partly closing the external opening of the 
ear, and opposite the antitragus, is the tragus, C. Be- 
tween the tragus and the antitragus is a depression 
called the incisura intertragica. The fossa of the anti- 
helix, or fossa scaphoidea (H), lies between the two crura 
of the antihelix. There are a few sebaceous glands in 
the lobule, but they are much more numerous and of 
larger size in the concha. 

There are two sets of muscles connected with the 
auricle. The first set consists of the 

1. AttoUens aurem, which takes its origin from the 
epicranial aponeurosis, and is inserted into the upper 
convex surface of the auricle. Its action is to support 
and pull the auricle upward. 

2. Attrahens aurem, which also arises from the 
epicranial aponeurosis, is attached to the crista helicis. 
It draws the auricle forward and upward. 



f On the convex surface. 
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1. Tragicus. ^ 

2. Antitragicus. ! ^ ,, ^ 
o TT T • . r On the concave sumce. 
6, Heiicis major. 

4. HeKcis minor. 

5. Transyersus auriculfie. 

6. Obliquus auris. 
These muscles are rudimentary in man, and have 

very little action. 

There are also various ligaments, some holding the 
auricle to the side of the head and others connecting 
the different portions of the cartilage together. 

2. The External Meatus, or the External Auditory Canal. 

The external meatus, about one inch and a quarter 
in length, is a continuation inward of the auricle, and 
consists of a cartilaginous and a bony portion. The 
cartilaginous portion is not cartilaginous throughout its 
whole extent, the cartilage being wanting in the upper 
and posterior portions of the canal, where a membranous 
layer attached to the lining membrane of the canal takes 
its place (Fig. 3). The fissures of Santorini, generally 
two in number, are situated in the lower and anterior 
wall of the cartilaginous meatus. These fissures, trans- 
verse to the long axis of the canal, are openings in the 
cartilage which are filled in with fibrous tissue, and are 
of importance to the aural surgeon, because in exami- 
nations of the ear they allow a certain straightening of 
the meatus, and, further, an inflammation of the exter- 
nal auditory canal may extend to the parotid gland 
through these fissures, and, vice vei^sa, in case of paro- 
tiditis leading to the formation of an abscess, the pus 
may force its way through these openings into the 
external meatus and give rise to an otorrhcea, the source 
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k»f wliich can only accuratt'ly be determined by i 
I of the hwid-mirror and speculum. 




iitean of hearing. (Ktght aide.) (Ok»t,) 



The Osseous Meatus. 

The osseous meatus, forming about twit-thirds of the 
|«iitire external auditory canal, consists of a bony ring 
I the infant (the anniitus tyrapanicus) (Fig, 4, C), 
Ivhich develops later in adult life into a bony canal 
■about three-quarters of an inch in length. In the infant 
iie tympanic ring is attached to the squamous portion 
■of the temporal bone by its two extremities, between 
Wwhich is a space which, later, becomes the Rivinian 
Ksegment, and connected with this ring is a membranous 
Occasionully, in the fully developed temporal 
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bone fissures are observed in the upper and posterior 
walls of the bony meatus. As prolongations of con- 
nective tissue extend into these fissures, it is easy to 
understand bow inflammatory material may pass through 
these openings and cause caries of the wails of the canal. 
The cartilaginous canal contains soil hairs and sebaceous 
and ceruminal glands. A few of the latter are found 
in the bony portion, especially in its upper wall. The 

Fig. 4. 




Temporal bona In the newborn Infant. (Led ear.) (PoLniER.) 
A. Superior part uf the squamous bone. B, ItB Inferior part helnw Uie 
ne of the zygdmatic process. C, Annulua tympanloua. D, n. The flaaure 
:lween the squamous portion and mastoid process, reaching to the Btylo- 
■slolil foramen. E. Stylomastoid foramen, F. Foramen ovale. Q, Fan- 



lining membrane of the external meatus is simply a 
continuation inward of the integument of the auricle, 
and is not a mucous membrane, as formerly was sup- 
posed. The dermal layer in the bony portion is very 
thin and closely attached to the periosteum, a fact 
which accounts for the excruciating pain sometimes 
observed in acute inflammatjou of the lining of the 
external meatus. 
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The blood-supply for the auricle and external meatus 
comes from the temporal and internal maxillary arteries. 

The anterior or concave surface of the auricle and the 
outer portion of the external meatus derive their supply 
from several branches of the superficial temporal artery. 
The posterior surface is supplied by a branch of the 
posterior auricular artery (a branch of the external 
carotid). The inner portion of the external meatus is 
supplied by the deep auricular artery (a branch of the 
internal maxillary artery). The smaller branches of 
these arteries reach the deeper portions of the external 
meatus by passing through 

1. The fissures of Santorini. 

2. Through the fibrous connective tissue which joins 
the cartilaginous canal to the bony canal, and 

3. Through the intermediate membranous layer which 
covers the margins of the cartilaginous groove. 

They form a network of capillary vessels on the peri- 
chondrium and about the hair-sacs and sebaceous glands. 
These vessels are quite numerous about the upper border 
of the membrana tympani and extend along the poste- 
rior portion of the handle of the malleus to its inferior 
extremity. 

The veins supplying the two surfaces of the auricle 
join the external jugular and mastoid veins, although in 
some cases there are veins that empty into the internal 
maxillary and temporal veins. Very little is known 
about the lymphatics of the ear. 

The nerves distributed to the auricle and external 
meatus are derived 

1. From the deep posterior auricular nerve (a branch 
of the facial), which supplies the posterior surface of the 
auricle. 
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2. From the cervical plexus through the auricularis 
magnus. 

3. From the auriculo-temporal (a branch of the tri- 
geminus), which supplies the skin of the auricle and 
external meatus. 

4. From Arnold's nerve (a branch of the pneumo- 
gastric), which supplies the lining membrane of the 
external meatus. 

In children, one of the difficulties in the way of a 
successful examination of the external meatus is the 
small size of the cartilaginous portion. The size and 
shape of the external meatus in the adult are subject to 
great variations. In some persons the cartilaginous 
canal is very wide, while in others it is extremely nar- 
row. The diameter of the canal, which just inside of the 
external orifice is about -^^ to ^^^ inch at first, becomes 
wider in its passage inward, and then narrows again at 
the point of junction with the bony canal. From this 
point toward the menibrana tympani the bony canal 
becomes wider. The narrowest part of the bony canal 
is called the isthmus. It is here that foreign bodies are 
apt to become wedged, while if they pass beyond this 
constriction it is sometimes impossible to remove them 
without displacing the auricle forward, an operation to 
be described later. The distance from the anterior 
margin of the membrana tympani to the isthmus is 
about ^ to ^-Q inch, while the distance from the poste- 
rior margin of the druniliead, along the posterior wall to 
the isthmus is but ^ to ^ inch. This fact should be 
borne carefully in mind in the case of impaction of a 
foreign body, which becomes lodged at this point, for 
serious injury may be done to the drumhead by means 
of instruments passed along the ])osterior wall. The 
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cartilagmous canal, in passing inward, turns backward 
and upward, while the bony, canal extends forward and 
downward. In examining the ear, after introducing the 
speculum, the auricle should be pulled upward and 
backward, in order to straighten the external meatus 
and thus afford a better view of the drumhead. 



(6) THE MIDDLE EAR. 

The middle ear, as previously mentioned, consists of 

1. The tympanum, or tympanic cavity, with the 

membrana tympani and ossicles, 

2. The Eustachian tube, and 

3. The mastoid process. 

1. The Tympanum, or Tympanic Cavity. 

The tympanum, or tympanic cavity, is very irregular 
in shape. Its greatest diameters are those extending 
antero-posteriorly and supero-inferiorly. The mem- 
brana tympani, or drumhead, forms the greater part of 
the outer wall of the tympanum, and lies at the inner 
extremity of the bony auditory canal, being placed 
almost in a horizontal position in the infant at birth, 
and gradually becoming more perpendicular in the 
adult. The membrana tympani receives the sound- 
waves from the external air and carries them by means 
of the ossicular chain to the labyrinth. The drumhead 
in the adult is placed obliquely with the long axis of 
the bony canal, so that the inferior and the anterior 
walls of the auditory canal are longer than the superior 
and posterior walls, an important point to be remem- 
bered in the extraction of foreign bodies and in other 
instrumental manipulations. The membrana tympani 
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at its margin is attached to the groove in the bony 
canal^ called the sulcus tympanieus, which belongs to the 
tympanic ring. At the Rivinian segment, previously 
mentioned, the drumhead is attached partly to the margo 
tympanicus and partly to the lining membrane of the 
bony auditory canal. The normal drumhead is of a 
pearl or grayish color, somewhat oval in shape and 
drawn inward, the greatest point of concavity being at 
the umbo, at which point the inferior extremity of the 
malleus is attached by being enclosed in the layers of 
the drumhead. (See Fig. A, Plate IV.) There is a 
partial convexity or bulging out of the membrana in its 
anterior and inferior segments, so that the drumhead, 
while concave as a whole, is convex from the centre to 
the periphery. The membrana, which resembles gold- 
beaters'-skin in ai)pearance, consists of three layers : 

1. An external or dermal, 

2. A middle or fibrous (lamina propria), and 

3. An inner or mucous layer. 

The long handle of the malleus lies between these 
layers and extends upward to the short process. The 
latter process is recognized as a short, teat-like projec- 
tion, and is a most important landmark in examina- 
tions of the drumhead. Situated just in front of and 
behind this process are two folds, which are very im- 
portant, for it will be demonstrated in another chapter 
that when the drumhead is drawn inward these folds 
stand out very prominently. There are two striae, first 
described by Prussak (Fig. 5, S, S'), which lie just 
inside of the two folds, and which can often be made 
out in life as two tendinous bands. These striae, to- 
gether with the grooveless fissure, bound a triangular- 
shaped portion of the membrane called the membrana 



ANATOMY AND PHYSIOLOGY OF THE EAR. 41 

I Jlacmda, or ShrapneWa membrane (Fig. 5, MS). This 
' membnine cousists of very dyliuate and loosely arranged 
[ fibres of connective tissue, crossing each other irr^u- 
1 larly, and covered by a thin dermic layer on the outer and 
a miicoua layer on the inner surface, and ia very much 
thinner than the otber portions of the membrana tj'm- 
L pani The inner lining of the membrana tymjiinii 
[ IB a continuation of the mucous membrane of the 




Onto! Hnrthce of the left tympanio membrane of an ulnlt. (Poi.iraER.) 
V. BcBment of the tympanic membrane lying In front of the handle of the 
[ malleuB. H, Posterlorsoftmentufthe tymprnilcmembrane, 8, S'. Prussnk's 
itrlB, ^lOBBlng from the iihort process of the malleus to the spina tyiiip. post, 
itmlnui. US. ShrapiifIVs membrane. 

1 tympanum. The outer or dermal layer is a ooiitinua- 
L tion inward of the skin co\'cring the external meatus, 
and contains several stntta of pavement epithelium. 
I The middle layer, or lamina propria, consists of two 
) of fibrous tissue. The outer fibres are attached 
I to the tip of tlie malleus and radiate toward the eir- 
I camference, while the inner fibifs arc circular in their 
I amuigemciil. As previously wtateil, a network of ves- 
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sels descends behind the long liandlG of the malleus, 
and at the centre of the drumhead there is a communiea- 
tion between these arteries and veins with a vascular zone 
which is 3ituat*>d at the periphery of the membrana, and 
through this latter zone with the vessels of the middle ear. 
The superior wall or roof of the tympanum consists 
of a thin plate of bone, upon which the middle lobe of 



Fw. 




the brain rests. In the infant tlicre is a suture {petroso- 
squamosal suture) in the tympanic roof, through which 
connective-tissue processes with bloodvessels pass from 
the dura into the middle ear, a fact which explains why 
an acute inflammation of the middle ear in an infant is 
apt to occasion more or less meningeal irritation. In 
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the adult this suture is generally closed, but in some 
temporal bones the delicate superior wall is defective, 
there being several openings, an anomaly which is desig- 
nated by Hyrtl as spontaneous dthiscen™ of the tegmen 
tympani, and is in all probability due to an arrest of 
developmejit. The inferior wall is much narrower than 
the superior, and close to it is the/ossa jugularh. The 
proximity of this fossa to the middle ear should be 

Fig. 7. 




I 



View of inner waU of iympa.ni 



remembered, because phlebitis and thrombosis of the 
jugular vein are complications liable to follow an 
inflammation of the tympanic cavity. 

The inner wall separates the middle ear from the 
labyrinth or inner ear, and presents several points of 
interest in 

1. The promontory, which C(irresp<.mds to the first 
tnm of the cochlea ; 

2. The fenestra ovalis (sue Fig. (i), which contains 
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the foot-plate of the stapes, and which lies a little 
above and behind the promontory ; below the fenestra 
ovalis is 

3. The fenestra rotunda, closed by a membrane. 
Behind these foramina are seen (Fig. 7) 

4. The pyramid, a cone-shaped projection containing 
the stapedius muscle, and 

5. The aqueductus Fallopii, enclosing the portio dura, 
or facial nerve, a slight ridge of bone lying along the 
upper and posterior part of the inner wall. The facial 
nerve emerges at the stylomastoid foramen. 

The upper portion of the tympanic cavity, which 
contains portions of the malleus and incus, is called the 
attic. The attic opens into the mastoid antrum poste- 
riorly, while the antrum is the passage of communica- 
tion between the mastoid cells and the middle ear. The 
short process of the incus lies in the inferior angle of 
the antrum. 

In the anterior wall of the middle ear the bony 
Eustachian canal is situated. The carotid artery also is 
in close proximity to the anterior wall, so that in cases 
of caries or necrosis fatal hemorrhage may occur. The 
tensor tympani muscle lies in a bony canal just above 
and parallel with the Eustachian tube, and, passing 
around the processus coc^hleariformis, is attached to the 
upper and posterior part of the handle of the malleus. 

The Ossicles. 

The ossicles consist of the malleus, incus, and stapes. 
The malleus has 

1. A head wliic^h articulates with the incus. 

2. A short process (processus brevis), and 
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3. A loDg process or handle, or tnanubrium, and 
(Fig. 8) 

4, A processus gracilis. 
The incus, besides 

1. The body, which resembles the crown of a molar 
tooth, has 

2. A long process (processus loagus), which articu- 
lates with the head of the stapes, as well as 

3. A short process (processus brevis). 

The latter is attached by a fan-shaped ligament to the 
lower angle of the mastoid antrum. 




As its name implies, the stapes is shaped like a 
stirrup. Besides the head, already mentioned, which 
articulates with the incus, there are two 

1. Crura, and 

2. A foot-plate, the latter being attached to the fora- 
men ovale by means of the annular ligament. 

The chorda lympani nerve (ace Fig. 68) enters the 
tympanum through a small canal at the posterior border 
of the membrana tympani, and, passing between the 
long process of the incus and the handle of the malleus, 
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emerges at a email openiag (canal of Huguier) close to 
the anterior border of the drumhead and at the inner 
extremity of the Glaserian fissure. It then passes 
down between the two pterygoid muscles, and meeting 
the lingual nerve accompanies it to the submaxillary 
gland. 

The articular portions of the ossicles are connected 
together by capsular ligaments. In addition to these 




IS. Superior ngament of the malleuB. LE. External ligament of the m«l- 
lens. S. ShrapnfU'B membrane, or tlio membrana flaccida. O. Prussak'a 
Bpaee. R. System of car i tics between the bod; orihemalleusandihe incus 
and the cnemal tympanie wall. T. Tendon of the tensor tympani muscle. 

there are numerous ligaments between the ossicles and 
the tympanic cavity. The external ligament of the 
malleus should be mentioned, as it forms flic upper 
boundary of PrussaJ^^s upace. The other boundaries of 
this cavity, as shown in Fig. 9, arc, internally, the neck 
of the malleus ; below, the superior surface of the short 
process of the malleus, and, externally, the membrana 
la, or Shrapnell's membrane. The conjoined bones, 
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viz., the malleus and incus, serve to divide the attic into 
two compartments. The outer compartment or external 
attiCf is situated between the articulating bones and the 
outer bony wall, being bounded above by the superior 
ligament of the malleus and the fold of the incus. This 
external attic is further subdivided into a superior and 
an inferior cavity (see Fig. 9), the latter being known 
as Prussak^s space, and being bounded superiorly by 
the external ligament of the malleus and the system 
of cavities described by Politzer ; internally, by the neck 
of the malleus ; inferiorly, by the short process of the 
malleus; and externally, by the membrana flaccida. 
Prussak's space communicates with the upper part of 
the attic, and also with the posterior portion of the 
tympanic cavity by a small opening. 

A good understanding of the subdivisions of the attic 
is most important to the aurist, for it is here that the 
inflammation of the middle ear is occasionally most 
marked, leading frequently to caries of the walls and 
of the ossicles. 

The origin of the tensor tympani muscle is 

1. From the cartilaginous jx)rtion of the Eustachian 
tube. 

2. From the osseous wall of the pyramid close to the 
carotid canal, and 

3. From the bony canal through which it passes. 

The tendon curves around a bony process, the pro- 
cessus cochleariformis (see Fig. 7), and is inserted into 
the upper and posterior portion of the long process of 
the malleus. The stapedius muscle arises from the bony 
pyramid through which it passes, and the tendon is 
inserted into the neck of the stapes. 

Experiments made by Politzer upon dogs proved 
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1. That the tensor tympaDi is supplied by the motor 
portion of the fifth nerve, and 

2. That the central fibres of the stapedius muscle are 
under the control of the facial nerve. 

The lining membrane of the middle ear is quite thin, 
and its epithelium is of the ciliated pavement variety in 
the upper part of its cavity, while in the lower portion 
it is ciliated cylindrical. The connective tissue which 
contains the bloodvessels and nerves serves as a perios- 
teum, and the mucous membrane of the tympanum is a 
continuation inward of the mucous membrane of the 
pharynx and Eustachian tube. Tliere are various folds 
of mucous membrane between the walls and the ossicles. 
In the newborn infant the lining membrane of the 
tympanum coutiiins a great many bloodvessels and has 
a swollen appearance. During foetal life the tympanum 
is filled with a gelatinous mass, which degenerates 
rapidly after birth into a thick fluid, owing to the 
entrance of air into the middle car. This fluid becomes 
absorbed. 

Tfie arteries supplying the tympanum are 

1 . The tympanic, from the internal maxillary. 

2. Several branches from the middle meningeal. 

3. A few branches from the internal carotid. 

4. The ascending pharyngeal (a branch of the exter- 
nal carotid), and 

5. The stylomastoid artery. 

The veins supplying the tympanum communicate 
w4th those of the external meatus as well as with the 
plexus in the carotid canal and the plexus of the lower 
jaw, and further join the veins of the dura mater by 
passing through the petrososquamosal suture. Ana- 
tomical investigations undertaken by Politzer prove 



ANATOMY AND PHYSIOLOGY OF THE EAR. 49 

that "vascular connections are kept up between the 
middle ear and the labyrinth through the osseous wall 
separating them/^ This point is of importance, because 
it is easy to understand how involvement of the laby- 
rinth may occur simultaneously with acute inflammation 
of the middle ear. 

The nervous supply is derived from 

1. The sympathetic. 

2. Sensory fibres of the trifacial, and 

3. The glosso-pharyngeal. 

Jacobson^s nerve, the tympanic branch of the glosso- 
pharyngeal, enters the tympanic cavity through a small 
canal in the inferior wall of the jugular fossa, and joins, 
at the promontory, the small superficial petrosal nerve. 

The tympanic plexus lying on the inner wall of the 
middle ear is composed of 

1. Branches of Jacobson's nerve. 

2. The small superficial petrosal nerve, and 

3. Branches from the carotid plexus. 

This plexus distributes branches to the fenestra ovalis, 
the fenestra rotunda, and the lining membrane of the 
middle ear and Eustachian tube. 

2. The Eustachian Tube. 

This tube is named after Eustachius, who described 
it more minutely than other writers, although Vesalius 
had previously discovered it. It is the passage con- 
necting the middle ear with the pharynx, and through 
it the external air enters the tympanum. It is about 
one and one-half inches in length. The position of the 
tube is oblique, extending from the tympanum forward, 
downward, and inward, while its axis forms an angle 
of 135° with the horizontal axis of the meatus. It is 
4 
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wider at either extremity than at the junction of the 
cartilaginous and ossecms portiona, and is composed of a 
bony and a cartiliiginous canal (Fig. 10). 




A. Membraiifl lympiiiii, B. Html of Ih.> miilU'US. V,. l/rnicr end of the 
hanialeofthcmnlk'us. Ii. Body uf Ihu ini-iis. K, KhoH proposaofthe incus. 
F. Tensor tympani musPle. Ci. I'haiyngi'nl opcninirof [he lube. 11. Istlimus 
of the lube, I. Tympanic opening of llie lube. IKIkI" fnr.l 

The fwaeoTta cano/-, a continuation in^-ard of the ante- 
rior portion of the tympanic cavity, is bounded exter- 
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nally by the tympanic bone, superiorly by the canal of 
the tensor tympani, inferioriy and to the inner side by the 
canal for the carotid artery. The average diameter of 
the tube is about ^7^ inch, although the greatest diame- 
ters vary from j^ to -^t^ inch, while its smallest normal 
calibre is large enough ordinarily to admit a small probe. 
The cartilaginous canal, about two-thirds the whole 
length of the tube, is attached at its upper end by con- 
nective tissue to the irregular margin of the bony canal, 
and has a funnel-shaped opening into the nasopharynx. 
The canal is not composed throughout of cartilage, 
being partly cartilaginous and partly membranous. The 
posterior and upper walls are cartilaginous. The mem- 
branous portion forms the lesser half of the circum- 
ference of the tube, while the cartilaginous portion forms 
the boundary of one side and the superior wall. The 
calibre of the tube is slightly sigmoid and cleft-like in 
shape. The cartilaginous portion is stiff enough to pre- 
vent complete closure of the lumen of the canal, although 
the opposite surfaces of the lining membrane touch one 
another except at a point very near the union of the 
cartilaginous and bony portions and at the pharyngeal 
orifice. The cartilage is composed superficially of a 
hyaline, but in the deeper part of a fibrous, fundamental 
substance. Zuckerkandl and Urbantschitsch describe 
numerous irregular fissure-clefts in the C4irtilage, and 
occasionally a division of the cartilage into several sepa- 
rate portions. The opening of the tube in the naso- 
pharynx lies on the external wall of the latter, just 
behind the posterior extremity of the inferior turbinated 
bone, being rounded in the child, but oval-shaped in 
the adult. The Eustachian tube in children is much 
wider and shorter, its direction is more horizontal, and 
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it contains less cartilage than in the adult ; the opening 
also into the tympanum is larger, while the pharyngeal 
orifice is much smaller, and it is easier to inflate the 
middle ear in children than in adults, while the secre- 
tion passes more readily from the middle ear to the 
pharynx. The mucous membrane lining the Eustachian 
tube is of a light-yellow color, and projects somewhat at 
the pharyngeal opening, but is firmly adherent to the 
deeper tissues. It is of the ciliated cylindrical variety, 
the cilia moving in a direction from the tympanum 
toward the pharynx, thus aiding the flow of mucus or 
of fluid from the middle ear or tube toward the pharynx. 
The mucous membrane in the cartilaginous portion is 
more fully developed than in the bony portion, and 
contains many acinose glands. In the bony portion 
there are but few of these glands, and the membrane is 
very thin, smooth, and closely adherent. 

The tensor palati and levator palati are the muscles 
that open the tube during the act of swallowing, and 
thus favor the passage of air toward tlie tympanic 
cavity. The tensor palati has its origin from (1) the 
under surface of the sphenoid, from (2) the extremity 
of the cartilaginous hook, and also from (3) the mem- 
branous wall of the cartilaginous portion of the tube. 
Passing downward around the hamulus pterygoideus, 
it spreads out in the fibrous prolongation of the hard 
palate. The tendon being quite firmly attached to the 
hamulus pterygoideus, it acts more fully on the Eusta- 
chian tube than on the soft palate when the muscle 
contracts. Its action on the tube is to separate the 
outer or membranous wall, together with the cartilagi- 
nous hook, from the inner wall. 

The levator palati arises from the surface of the 
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petrous bone adjoining the carotid canal. In its course 
parallel to the Eustachian tube it is joined by some con- 
nective-tissue fibres to the membranous portion which 
forms the base of the tube, and also to the cartilaginous 
plate, and is inserted below the pharyngeal opening of 
the tube into the soft palate. The action of this muscle 
seems to increase the transverse diameter of the carti- 
laginous canal by pulling the lower wall of the tube 
upward and backward. 

The arterial supply is derived from (1) the pharyn- 
geal, a branch of the external carotid artery ; (2) the 
middle meningeal, from the internal maxillary artery, 
and (3) some small branches from the internal carotid 
artery. The veins are numerous, and form a plexus 
which communicates with the cavernous sinus and with 
the plexus near the temporomaxillary articulation, and 
empty into the facial or internal jugular veins. 

The tensor palati muscle derives its nervous supply 
from the otic ganglion and from the internal pterygoid 
nerve, which is a branch of the inferior maxillary nerve. 
The levator palati is supplied by a branch of the pneu- 
mogastric and by the facial through the Vidian and 
petrosal nerves. 

3. The Mastoid Process. 

The mastoid process under normal conditions com- 
municates with the posterior part of the middle ear by 
means of the antrum. In the light of anatomical inves- 
tigations we know that no two mastoid processes are 
exactly alike. According to Zuckerkandl, who made 
an examination of one hundred mastoid processes in the 
fresh state and of one hundred and fiftv macerated ones, 
there were absolutely no air-cavities in 20 per cent, of 
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the specimens. Of the entire number, 38.6 per cent, 
were perfectly pneumatic mastoid processes without 
diploetic spaces. He found also that in some persons 
only the upper half of the process was pneumatic, while 
the lower half was diploetic. It will thus be seen that 
there are three different kinds of mastoid processes : (a) 
the pneumatic, (6) the diploetic, and (c) a mixed variety 
or a combination of the two. In the pneumatic variety 
(see Plate I.) very frequently numerous cellular spaces 
are found extending into the temporal bone in different 
directions — viz., around the lateral sinus, down to the 
apex, and backward to the occipital suture — a point to 
be remembered in operations on the mastoid, for it is 
most important in such cases to remove thoroughly all 
diseased tissue found in these cells. In an infant at 
birth there is usually found but one cell, the ai^timm, 
and the mastoid process is but a small tuberosity and 
undeveloped. From birth the mastoid process grad- 
ually develops by extending downward, until at five 
years of age it is very similar to that of an adult, as 
regards the position of the antrum and arrangement of 
the cells, except that it is smaller and the bony substance 
is not as firm and dense. In a pneumatic mastoid 
process, beside the anfrnm already mentioned, there are 
usually a number of cells that communicate with one 
another as well as with the antrum. These contain air, 
and are lined with a continuation of the mucous mem- 
brane of the tympanic cavity, and the epithelium is of 
the non-ciliated variety. Those colls that are not pneu- 
matic usually contain a fatty substance. The upper 
wall of the antrum is but a thin lamina of bone, which 
separates it from the dura mater. The lateral sinus is 
In close proximity to the mastoid cells, and rests against 
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the inner w. ^ of the process. The facial nerve may be- 
come involved in inflammation of the mastoid cells, or 
may be injured during operations, as its course is down- 
ward through the cells after passing along the upper 
portion of the tympanic cavity. A point which serves 
as an anatomical landmark in operations on the mas- 
toid is the spina supra meatum. This is a prominence 
situated just a little above and behind the external 
meatus at the junction of the mastoid process with the 
posterior wall of the external auditory canal. Occa- 
sionally there are found cells in the occipital bone that 
communicate with the mastoid cells. Pus frequently 
makes its way down to the lowest extremity or tip of 
the process, and, as the inner wall is very thin, the 
bone is occasionally perforated, and an abscess may 
form underneath the muscles and deep fascia in the 
neck. The lateral sinus occasionally runs out of its 
usual course, so that great care should always be exer- 
cised in operations on the mastoid. 

As we have seen that the internal structure of the 
mastoid process is subject to great variations in different 
individuals, so the outer surface of the process may 
have a very thick or a thin wall, or may be rounded or 
flattened. It is believed very generally that in a nor- 
mal mastoid process in which the external wall is thick 
the bone will be found thin at the mastoid tip and 
digastric fossa ; and, further, that when the mastoid 
protuberance is small and with a well-defined digastric 
fossa the lateral sinus is apt to enroach upon the mas- 
toid antrum. As the two mastoid processes in an indi- 
vidual are usuallv symmetrical, valuable information 
can often be obtained by comparing the normal with 
the one that is inflamed. 
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THE IHTEBNAL EAB. 
The inner ear, or souod-pcrwiving apparatus, consists 
of a bony and a membninoiiM labyrinth, together with 
the central origin and trunk of the auditory nerve. 

The LabTTinth. 
There Is a Iwny labyrinth contained within the 
petrous portion of the tcnnporal Iwno, and a membra- 
nous labyrinth within tlie bony one. Tlie bony laby- 
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rinth is divided into (\) the vestibule, (2), the .-^emii-ir- 
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the cochlea, and is the central cavity by which the dif- 
ferent parts of the bony labyrinth are in communication 
with one another. It is somewhat oval or elliptical in 
shape. On its outer wall is situated the fenestra ovalis, 
which is closed by the foot-plate of the stapes (Plate I.), 
and the latter is held in position by the annular liga- 
ment. There is a small depression, called the fovea 
Jiemispherica, at the anterior part of the inner wall, 
which contains several minute perforations (macula 
cribrosa) for the passage of the filaments of the vestil)- 
ular nerve. The crista vestibuli is a ridge lying behind 
this depression. At the posterior part of the inner wall 
is found the opening of the aqueductus vestibuli (Fig. 
11), through which a small vein passes, and it is claimed 
by some authorities that it contains a tubular prolonga- 
tion of the lining membrane of the vestibule, and that 
it terminates in a cul-de-sac between the layers of the 
dura mater. 

There is an opening in the vestibule which communi- 
cates with the scala vestibuli of the cochlea, called the 
apertura scalse vestibuli cochleae. 

2. The Semicircular Canals, three in number, open 
into the posterior part of the vestibule by five orifices. 
They are of unequal length, flattened from side to side, 
and describe almost a circle in each case. The dilated 
end of each canal is called the ampulla. One of the 
canals is vertical in direction, and is called (1) the supe- 
rior semicircular canal ; another, directed backward, is 
also vertical in direction, (2) the posterior semicircular 
canal ; the third, the shortest of the three, runs in a 
direction outward and backward, (3) the external or hori- 
zontal semicircular c^nal. Each end that is dilated, or 
has an ampulla, as well as the smaller end of the exter- 
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lular canal, has a separate opening into the 
vestibule. The smaller ends of the posterior and supe- 
rior canals, which join before entering the vestil)ule, 
have a common opening. 

3. The Cochlea. The wjchlea, resembling on a cross- 
section the ordinary garden-snail shell, consists of a tube 
which takes two and a half turns about its central axis 
or modiolus (see Figs, IL and 12). In a macer.it«d 
pre[)aration it will be seen that there is an opening or 
passage between tiie cwhiea and vestibide, and also a 

Fki. 12. 
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ends at the cupola in the hamulus. The menibranous 
lamina spiralis is inserted into this bony lamina spiralis, 
so that the canal is thereby subdivided into two pas- 
sages, the superior called the seala vestibuU and the 
inferior the scala tympani, A second membrane cuts 
off a portion of the scala vestibuli and forms the scala 
media or ductus cochlece (see Plate II.), but the latter 
properly belongs to the membranous labyrinth. There 
is a communication at the apex of the cochlea between 
the scalae tympani and vestibuli through the helicotrema 
of Breschdius, There is quite a large canal passing 
through the centre of the modiolus named the canalis 
centralis modioli, extending from the base to the cupola. 
It transmits a small nerve and artery. There is an 
orifice, the aqueductus cochlecE, which leads to a canal 
containing a small vein, and which opens on the basilar 
surface of the temporal bone. A swelling of the coch- 
lear nerve, called the ganglion spirale (see Plate II.), 
lies in a small canal, the canalis spiralis modioli This 
canal winds around the modiolus and lies at a point 
where the bony lamina is attached to the modiolus. 
Ganglion-cells are found in the ganglion spirale, from 
which nerves pass through the bony lamina to the organ 
of Corti. The lamina spiralis terminates in a curved 
extremity, the sulcus spiralis internus, the upper lip of 
which is called the labium vestibulare, the lower lip the 
labium tympanicum. Between the labium vestibulare 
and the origin of the membrane of Reissner is the criMa 
spiralui. A delicate membrane, the membrana basilaris 
(see Plate III.), completing the scala tympani, extends 
from the labium tympanicum to the ligamcntvrn spirale, 
which appears as an expansion of the membrana basil- 
aris attached to the outer bony wall of the cochlea. 
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The dria vascularis is a thin layer of cells resting on 
that part of the ligamentum spirale between the attach- 
ment of the membrane of Reissner and the prominentia 
spiralis. Between the prominentia spiralis and the 
attachment of the menibrana basilaris is the Sfidcus 
spiralis externus, and this point of attachment of the 
membrana basilaris is termed the crista basilaris. The 
membrane of Reissner is stretched across from the ves- 
tibular surface of the periosteum of the bony lamina to 
the ligamentum spirale, and forms the superior bound- 
ary of the scala media, the lower wall being the mem- 
brana basilaris. A very thin membrane, described by 
Corti and called the membrane of Corti, or the jnem- 
brana tectoria, extends across from the attachment of 
Reissner^s membrane and tlio labium vostibulare to the 
outer row of hair-cells. The orr/an of Corti consists 
of numerous rods or colls resting on the membrana 
basilaris and covered by the mcmbmna tectoria. The 
two central cells, rod-like in character, are called the 
inner and outer rods of Corti , and rest on the membrana 
basilaris, somewhat separated from one another. This 
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intervening space is called the zona arcuctta (see Plate 
III.). The very small canal thus formed by these arches 
and by the membrana basilaris, passes in a spiral direc- 
tion throughout the whole length of the cochlea. Within 
the zona arcuata will be found two rows of cells, one 
in each angle formed by the rods of Corti and the mem- 
brana basilaris. They are called the floor cdh, A 
nerve-fibre will be observed in Plate III., crossing the 
zona arcuata to the outer hair-cells. The outer hair-cells 
are variously described as from three to five rows in 
number. They lie to the outer side of the outer rods 
of Corti, their broad ends directed upward. Between 
these will be found the cells of Deiter, the broad ends 
of which are directed downward. There is a single 
row of inner hair-celLsy smaller than the outer, lying to 
the inner side of the inner rods of Corti. They have 
a layer of supporting cells on the inner side continuous 
with the epithelium lining the sulcus spiralis internus. 
Lying in close contact with the upper ends of the rods 
of Corti and the outer hair-cells will be found a thin 
reticulated membrane with openings for passage of the 
cilia of the outer (;ells. It is known as the lamina 
reticular^, or membrane of Kolliker, and seems to serve 
the purpose of binding together the cells over which it 
lies. 

A mass of cells are present on the outer side of the 
organ of Corti which appear to be for the support of 
that organ. There are more of them, and they extend 
higher into the scala media in the rabbit (from which 
our illustratiou is taken) than in the human subject. 
The cells forming the upper portion are known as the 
supporting cells of Hensen, those forming the lower 
outer portion, with the large number of small nuclei, 
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resting on the basilar membrane and extending outward 
to the crista basilaris, are called the cells of Claudius. 

The membranous labyrinth consists of (1) the mem- 
branous canals, (2) the utricle, and (3) the saccule. The 
metnbranoics semicircular canals are similar in number, 
arrangement, and general form to the bony canals, ex- 
cept that they are only about one-third the size of the 
latter. They open by five orifices into the utricle, one 
opening being common to two canals. The ampulla is 
much thicker than the other portions of the canal, and 
almost fills the bony encasement. The membranous 
canal consists of three layers, the inner being formed 
of polygonal nucleated epithelial cells which secrete the 
endolymph, a fluid which is contained within the mem- 
branous tubes. A fluid quite similar to the endolymph. 
called the perilymph, surrounds the membranous canals 
and is contained within the osseous canals. The ampullae 
receive nerve-filaments from the vestibular nerve. 

The utricle, oblong in shape, lies in contact with the 
fovea hemielliptica in the superior and posterior part 
of the vestibule. There is a yellow thickening on the 
anterior and lateral walls of the utricle, called the 
macula acustica, A clear, transparent semifluid sub- 
stance covers the neuro-epithelium of the macula acus- 
tica, and contains crystals of carbonate of lime called 
the otoliths. 

The saccule, globular in shape, is situated in the fovea 
hemisplierica, and apparently its cavity is distinct from 
that of the utricle. It has a macula acustica, and 
otoliths similar to those in tlie utricle. There is a small 
canal, tlie canalis rcuniens (see Fig. 13), connecting the 
saccule with the ductus cochlearis of the membranous 
labyrinth. A number of stiff cilia project from the 
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surface of the macula in both saccule and utricle, and 
are connected with the nerve-filaments of the auditory 
nerve. 

The arteries supplying the labyrinth are : the (1) 
internal auditory, which is a branch of the basilar ; (2) 
some branches from the occipital ; (3) the stylomastoid, 
from the posterior auricular. The intei'nal auditory 
artery subdivides at the bottom of the internal auditory 
meatus into the cochlear and vestibular branches. The 
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cochlear branch gives off numerous small vessels which 
pass through the canals in the modiolus and enter the 
substance of the lamina spiralis in the form of a capil- 
lary network. The vestibuhir branch forms a capillary 
network which is distributed to the membranous laby- 
rinth. 

The veins from the semicircular canals, the vestibule, 
and the cochlea unite with the superior petrosal sinus. 
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The auditory nerve, or nerve of hearing, also called 
the portio mollis, is the eighth nerve. Its superficial 
origin is at the lower border of the pons from a groove 
between the olivary and restiform bodies. There are 
two deep origins, both from the fourth ventricle. The 
nerve, after winding around the restiform body, passes, 
together with the facial nerve, across the posterior border 
of the middle peduncle of the cerebellum and enters the 
internal auditory meatus with the facial nerve. At the 
bottom of the meatus the nerve divides into the cochlear 
and vestibular branches. 

The vestibular branch subdivides into the superior, 
middle, and inferior branches, which are distributed to 
the cristse acustica? of the semicircular canals and the 
maculae acusticse of the utricle and saccule. The coch- 
lear branch divides into numerous twigs, and, after 
entering the base of the modiolus, passes between the 
plates of the osseous lamina spiralis, at which point the 
nerves form a plexus, the "ganglion spirale." From 
this plexus nerve-filaments are distributed to the sulcus 
spiralis and organ of C'orti. 

PHYSIOLOGY. 

The function of the auricle is to collect the sound- 
waves and direct them to the membrana tympani. The 
concha is especially important for this purpose, as well 
as the cavity just beneath the tragus. After the sound- 
waves have reached the drumhead through the external 
auditory canal, they are transmitted by the chain of 
ossicles to the fluid of the labyrinth, the ossicles prob- 
ably vibrating as whole bodies. The sound-waves then 
pass through the fluid in the cochlea and reach the 
organ of Corti. From the nerve-filaments in the coch- 
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lea the sensations called sound are conveyed through 
the auditory nerve to the brain centre. 

According to experiments made by Helmholz, it 
seems that the power of resonance of curved membranes 
is much greater than that of flatly stretched ones, a 
point of great importance in considering the concavity 
of the drumhead. Experiments have also shown that 
the vibrations of the malleus are twice as great as those 
of the incus and four times as great as those of the 
stapes. It is probable that by means of tlie cochlea the 
pitch of the sound is appreciated, and, further, that dif- 
ferent notes are perceived by certain portions of the 
spiral scale. As to the function of the fenestra rotunda, 
it is probable that, owing to its elasticity, when the foot- 
plate of the stapes is forced in and the labyrinthine 
pressure is increased, such pressure is compensated for 
by the bulging outward of this membrane. When this 
delicate membrane becomes thickened through patho- 
logical changes, the patient is likely to complain of 
noises in the ear and vertigo, if the pressure within the 
labyrinth is suddenly increased. 

It was formerly believed that the function of the 
semicircular canals had to do with the perception of the 
general direction of sounds, but it is more probable, and 
a fact generally accepted, that the sense of motion and 
of equilibrium is the function of the semicircular canals 
and the utricle. 

By means of the Eustachian tube, air is allowed to 
enter the middle ear and thus keep the atmospheric con- 
ditions equalized on both sides of the niembrana tym- 
pani. The Eustachian tube is not constantly open, as 
its permeability varies in different individuals. In some 
persons a current of air will pass from the pharynx to 
5 
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the middle ear during ordinary respiration, while in 
others the act of swallowing or a powerful expiratory 
act, with nostrils open or closed, will he necessary to 
cause the air to enter the Eustachian tube. When con- 
striction of the tube takes place, so that the air docs not 
enter the tympanum except with difficulty, the result is 
that the drumhead and ossicles are forced inward, and 
congestion of the middle ear occurs, which condition, if 
not relieved, is likely to be followed by deafness. 



CHAPTER II. 

METHODS OF EXAMIMATION OF THE EAR. 

When a patient presents himself for advice and 
treatment for some aural disease, a most complete his- 
tory of the case should first be obtained. He should be 
questioned as to whether he has any hereditary tendency 
to deafness; then inquiry should be made as to his 
general health, particularly as to any predisposition to 
catarrhal disease. The patient should then be ques- 
tioned as to the exact symptoms for which he comes 
for advice, and the surgeon should make careful note 
of the pain, if present, the tinnitus, the discharge, or 
vertigo. 

After having obtained (1) a full and complete history 
of the case in all its details, the surgeon should then 
(2) inspect with the eye the auricle and surrounding 
parts, looking for any inflammation of the pinna or 
external meatus, or any redness over the mastoid process. 
By palpation some information can be obtained, espe- 
cially if there is any tenderness on pressure over the 
mastoid process. It is always well to compare both 
auricles and both mastoid processes of a patient, for it 
must be remembered that in some persons, generally 
those of an hysterical temperament, pain is occasionally 
complained of when firm pressure is made over the apex 
of the mastoid, so that it is always well to compare the 
two sides. Redness and tenderness over the mastoid 
are symptoms suggestive of mastoid inflammation or 

fir 
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fiininciilar iuflammation of the external meatus. After 
having ubtaiaed all information possible by inspection 
and palpation, the surgeon should then (3) make a most 
thorough examination, by means of the head-mirror and 
speculum, of the external auditory canal, the membrana 
tympani, and, if the latter is perforated, of the tym- 
panic cavity. 

A very good head-mirror is the one recommended by 
Politer, and shown in Fig. 14. It is a concave mirror, 




with an aperture in the middle which allows the sur- 
geon to look through the opening, if he desires to do so, 
and it should be fastened to tlie forehead-band or metal 
spring by means of a ball-and-po<'kot joint. The mirror 
is two and three-quarters inches in diameter and has a 
focal distance of alxnit six inches. In onler to obtain 
the best view of the drumhead, the mirror should be 
pulled down over the eye, so that the sui^eon can look 
through the opening ; and to make a thorough examinar- 
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tion of the external meatus and niembrana tympani, it 
i most important to liave good illumination, and for 
I this purpose daylight from a northern exposure is the 
most satisfactory, since by this means the natural, color 
of the drumhead will be preserved. Direct sunlight is 
asually too dazzling. 

"When good natural light cannot be obtained, artificial 
I light should be substituted, such as that from an Ai^nd 
^ bnmer, with or without a Mackenzie's bull's-eye lens 




bull'a-cye lena and tefieclor. 

■And reflector. Some sui^ons prefer the electric light, 

■ bat for ordinary examination gas is still the most prac- 

\ tical and desirable. 

An excellent light is that obtained from a candle 

I fitted in a holder and supplied with a lens. This can 

f be carried by the nui^;eon in his satchel, and is particu- 

I larly adapte<^1 for bedside examinations. 

Illumination of the ear may be obtained by indirect 
iUumination, as when an Argand burner or natural day- 
%ht is used, or by direct ill uini nation, the latter method 

_ oonsisting of an electric lamp attached to the head-band. 
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Fig. 16. 




Electric light anil pui I 



METHODS OF EXAMmATION OF THE EAR. 71 

I excellent electric lamp with heud-mirror ia the one 
devised hy IjcittT, of Vieniiu. Another lamp is repre- 
sented in Fig. 16, 

In order to make use of the electric current in a city 
house, a rheoptat has lately been devised, which regu- 
lates the current so that tlie surgeon is enabled not only 
to obtain a good ilhimination of the ear, but also to 
nmke use of a cautery and bone-drills at the same time 
(Fig, 17). For operations on the middle ear, and for 




operations performed at night, on account of the danger 
of conflagration, the electric light is indispensable, and 
I should be used whenever possible. For this i)urpoBe a 
[ storage batterj-, as represented in Fig. 16, may conven- 
I iently be carried by the surgeon. A very small storage 
' battery, fo which the Irfiter lamp may be attached, has 
especially been designerl to he carried in the physician's 
\ Batohel. Tliis will be found most convenient for bedside 
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examinations and for short operations. The objection 
to the photophore for general use is that it becomes very 
hot when employed for any length of time, and conse- 
quently very disagreeable to the surgeon. 

Brunton's otoscope (Fig. 18) is but little used in this 
country, but is more popular in England. Its advan- 
tages, as claimed by the inventor, are its simple con- 
struction and easy application ; it may be used with 
either sunlight or artificial light, and with or without 
the magnifying glass. The rays of light enter the fun- 
nel. An electric light has been adapted to this otoscope. 

Fig. 18. 




Brunton's otoscope. 

Brunton's otoscope is obviously useless except for pur- 
poses of examination. 

When making an examination with a head-mirror, it 
is of the greatest importance to place the patient in a 
good position. The ear to be examined should be away 
from the light. If gaslight is used, the Argand burner 
should be on a level with the ear, and the rays of light, 
striking the head-mirror at an angle of 45 degrees, 
should be reflected into the external auditory canal. 

Speculum. The speeulimi that I find most satisfac- 
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f tory is that known aa Gruber's, It is oonstructed of 
■ silver, the narrow part being highly polialied inside, 
I while the dilated portion inside is blackened. There 
I are four sizen of these specula. The end to be intro- 
I duced is conical in shape (Fig. 19), which allows the 

Fid. 19. 




Gruber'H ape culam. 

I q)eoulum to fit more accurately the external meatus, so 
P that the sorgeon is enabled to obtain a better view of 

both the external auditory canal and the drumliead. 
Politzer'a specula (Fig. 20) of hard rubber are also 

excellent ones, and will he found especially useful when 




I'oUlzsr'B Bpeculum, 

c applications are to be made to the canal or drum- 
ftliead. The Gruber speculum is also made of hard rulj- 
|))er. Another speeuliini is that devised by Boncheron, 
^ Paris (Fig. 21). I have modified the latter by hav- 
5 the extremity of the narrow end made oval instead 
F round. Before iiitrodneing the speculum it should 
e warmed, and particular care exercised that it is not 
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pushed in too far, as pressure on the bony canal is quite 
painful. After the speculum has been warmed, it should 
be held by the thumb and index finger of the left hand, 
and with a gentle rotary motion carefully introduced 
into the meatus, while the auricle, held between the 
index finger and middle finger of the same hand, should 
be drawn outward, upward, and backward. Occasion- 
ally, long hairs obstruct the view. These should be 
pushed aside, while any cerumen, scales, purulent or 
cheesy matter should be removed by syringing or by 

Fig. 21. 
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Boucheron's speculum. 

means of curettes or forceps, as the case may be. Mis- 
takes are frequently made by beginners in not pushing 
the speculum beyond the liairs at tlie meatus, which at 
times are covered with cerumen, so that a diagnosis of 
inspissated cerumen is occasionally made. Again, if the 
long axis of the speculum is not directed toward the 
drumhead, but against the walls of the auditory canal, 
the student will make a mistake in diagnosis, as the 
walls are frequently smooth, glistening, and pinkish in 
color, resembling at times an inflamed drumhead. 

Operating Ear Specula. For operative purposes 
specula have been devised with a slit-like opening in the 
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narrow part of the speculum, to allow greater play for 
the use of instruments. A short speculum is especially 
adapted for such purposes. Blake's operating otoscope 
" consists of a hard-rubber speculum (Politzer), fitted 
with a metallic rim, to which are attached a revolving 
prism and an arm bearing at its outer end a lens of 
about an inch focus ; this arm is movable, but sufficiently 
firm to remain fixed at any angle at which it is placed." 

Fig. 22. 




Author's curette forceps. 

All drops or solutions used in the ear should be 
warmed first, for otherwise they are liable to cause 
vertigo and inflammation. The syringe is the safest 
instrument that can be placed in the hands of the be- 
ginner, for the purpose of removing cerumen, purulent 
discharge, or scales, while forceps and curettes should 
never be used by the inexperienced, nor at any times, 
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Fig. 23. 



Fig. 24 




I 



Foreign-body forceps. Aluminium cotton-carrier. 

except under excellent illumination. The curette for- 
ceps (Fig. 22) I have used for many years, and find 
them especially adapted to removing hardened cerumen 
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when syringing alone has failed. Another pair of for- 
ceps that will be found of service are those represented 
in Fig. 23. 

In addition to the forceps, it ia necessary that the 
Bui^eon should be well supplied wJtli cotton-carriers 
(Fig, 24). Those of aluminium will be found the most 
serviceable, on account of their lightness and flexibility. 
The sni^eon will find it neeessaiy to have several sizes 
of blunt curettes, for the purpose of removing scales, 
cerumen, etc., from the auditory canal. 



AFFEABAN0E8 OF THE NOBAIAL EXTERNAL AUDI- 
TORY CANAL AND MEMBRANA TYMPANl. 

After introducing the specidum and pushing aside any 
hairs in the meatus, one should observe the uppearance 
of the auditory canal. The osseous part of the normal 
canal is usually of a delicate pink color and somewhat 
smooth and glistening. A reflex cough is frequently 
caused by introducing the speculum, due to irritation 
of the auricular branch of the pneumogastrio. 

The normal membraua tympani, when examined by 
daylight, is of a pearly-gray eolor with a slightly 
bhiish tint, while gaslight gives it a reddish-yellow 
color. Other points to be observed are the long handle 
of the malleus, running downward and backward from 
the short process to the umbo or central concavity of 
the membrana. The cone or pyramid of light, as shown 
in Figs. 25 and 26, extends from the umbo almost 
to the lower periphery of the drumheail, with the apex 
at the anterior part of the umbo. It is supposed to 
be due partly to the concavity of the drumhead and 
to the angle that the membr.ina tympani forms with the 
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axis of the canal, and partly to the glisteuing or reflect- 
ing surface of the membrana. 

From the short proceas, extending forward aod back- 
ward, are two folds called the antvnor and posterior 
folds. The portion of the drumhead betweea these 
folds above the short process is called the membrana 
Jtaeoida, the portion below being the membrana vibrans. 

In looking at a drumhead, one must note particularly 
(1) its color, whether normal, congested, opatpie, or 
atrophic, and whether it contains opacitictj or chalky 
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deposits; (2) the position of the drumhead, whether 
bulging, owing to a collection of fluid, or whether re- 
tracted. In the latter case the handle of the malleas, 
being retracted, will appear foresliort«^ned ; the short 
process will become more prominent, as well as the 
anterior and posterior folds, and the cone of light will 
be distorted or displaceil. To decide as to the mobility 
of the drumhead, and whether bound down by adbe> 
sions, in addition to the Valsalvian method of inflation , 
(to be described later), more or less can be determined 
by touching the different parts with a probe. For this 
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purpose, however, an instniment has been devised — 
viz., Si^Ie's pneumatic speculum or otoscope — consist- 
ing of a hard-rubber cylinder closed at one end by an 
obliquely placed thin plate of glass. There is a small 
opening on the side, connected by rubber tubing with a 
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Siegle's otoscope, with m 

PoUtzer bag, or, better still, with the masseur of Del- 
8tanche (Fig. 27). At the other extremity of the cylin- 
der a speculum is attaduHl, and it is well to cover the 
narrow end of the speeuhmi with a small |)iooe of rubier 
tubing, to make it fit the canal accurately and thus 
render the instnimeut air-tight. By manipulating the 
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piston with the thumb the mobility of the membrane 
can be determined. I have modified this instrument 
by substituting the Gruber metallic speculum for the 
hard-rubber ones, which are, as a rule, attached to this 
instrument (Fig. 27). 

The use of the Siegle otoscope, for the purpose of 
exhausting the air in the external auditory canal, is in- 
dicated in cases of retraction of the drumhead due to 
catarrhal disease; to break up adhesions between the 
drumhead and walls of the middle ear ; in certain cases 
of tinnitus, which frequently are much benefited after 
its use, and in cases of dizziness due to increased laby- 
rinthine pressure from middle-ear disease ; also in cer- 
tain cases of perforation of the drumhead in which it is 
important to remove the secretion. The '^ rarefacteur," 
or masseur, of Delstanche is particularly useful in cases 
of adhesion between the membrana and walls of the 
tympanum, as rarefying and condensing the air in the 
external meatus effect what Delstanche calls " massage 
of the articulation of the ossicles." All instruments, for 
either rarefying or condensing the air in this manner 
should be used with great caution, and only when the 
surgeon can obtain a g(x>d view of the drumhead during 
such manipulation. 

APPEARANCE OF THE PHARYNX, NASOPHARYNX, 

AND NASAL PASSAGES. 

The surgeon should not consider the examination of 
the ear complete until he has inspected carefully the 
pharynx, the nasopharynx, and the nasal passages. 
For this purpose, in onler to direct the light, a larger 
head-mirror is advisable. 

First of all, the tongue should he depressed by means 
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of a spatula and the patient directed to make aii inspi- 
Fui. 2>!. FiQ. 29. 








Iratoty effort or to pronounce the word 
I "ah," which latter procedure will raise the 

soft palate, and thus present an ext*IIeiit 
I view of the pharynx. Careful attention 
I should be paid as t*) whether the pharynx 
atrophic, hypertrophic, or granular, 
' whether the tonsils are enlarged or not, 
! and whether there are any ulcers. 

As to the nasal passages, one should 
I direct the patient to close one side of the 

nose and to force air in and ont of the 
L other passage, and to do the samp on the 
I other side, in order to determine the perme- 
I ability of these passages. Afterward, in- 
[ spection by means of a nasal speculum 
I (Fig. 28) should bo made, to ascertain the 
I- presence of polypi or spurs on the septum, 
mot to detect malformations, disease of the 
I'boiie, or hypertrophic <ir atrophic nasal 

Batarrh, or oztena, m 

After the pharynx and the nasal passages '■'"'■ fhinoanopy. 

thave been explored, the attention of the sui^eon should 

I be directed to the condition of the nasopharynx. A 

I mirror (Fig. 20) should be warmed and carefully passed 
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behind the soft palate, and the nasopharynx should 
be so illuminated by means of the head-mirror that 
the surgeon can decide if there are adenoid growths 
present, or polypi or hypertrophy of the mucous mem- 
brane, or any other abnormal change in the tissues. 
In children it is particularly difficult to employ poste- 
rior rhinoscopy, and in such the index finger may be 
easily passed up behind the soft palate, and the presence 
or absence of adenoid growths may be ascertained. In 
nervous and excitable children this method should never 
be employed, as I have seen little patients in whom this 
method had been attempted rendered so nervous that it 
was extremely difficult for the aural surgeon to r^ain 
their confidence. Whenever jK>ssible, it is much more 
satisfactory and considerate to give the patient a whiff 
of chloroform. 

EXAMINATION OF THE EUSTACHIAN TUBE AND 

MIDDLE EAR. 

In order to ascertain the condition of the Eustachian 
tube, it is necessary to try one of three methods of in- 
flation, viz., (a) Valsalvian method, (6) Politzerization, 
(c) catheterization. A diagnostic tube (Fig. 30), con- 
sisting of rubber, from two and one-half to three feet 
in length, and provided with ivory tips, should always 
be used. One end is placed in the surgeon's ear and 
the other in that of the patient. When inflating the 
ear by eitlier of the three methods, certain information 
can bo obtained as to the condition of the Eustachian 
tul)e. In a normal ease, when tlio middle ear is inflated 
a dull sound or click will bo heard. The presence of 
fluid in the tympanic cavity will give rise to a bubbling 
sound, while a perforation in the mombrana tympani 
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Will be indicated by a blowing or hissing sound, ac- 
cording to the size of the perforation and the condition 

of the tube. 

Fig. 30. 




Diagnostic tube. 

(a) Valsalvian Method. By this method the 
patient holds the nose closed with the thumb and index 
finger, and, the moutli also being closed, the condensed 
air in the nasopharynx is forced through the Eustachian 
tube into the tympanum when the patient makes a 
forced expiration. This method is useful only in cases 
in which it is desirable to make a diagnosis of the 
permeability of the Eustachian tube and to determine 
the mobility of the membrana. The drumhead should 
be inspected under good illumination whenever this 
method is employed ; but the latter should never be 
recommended to patients, as it tends to produce con- 
gestion of the head, and when frequently practised, and 
for a long period of time, it is likely to stretch the 
ligaments of the ossicles, and thus cause a relaxed con- 
dition of the parts. This method is of limited value, 
and should never be used where there is much obstruc- 
tion to the entrance of air in the tube. 

(6) Politzer's Method. The method of Politzer 
is described best in his own words, as follows : " The 
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patient; being seated in a chair, takes a little water 
into his mouth — to facilitate swallowing — which he is 
required to swallow when told. The surgeon, standing 
on the patient's right, or in front, introduces the nozzle 
of the Politzer bag 1 cm. (f inch) into the nasal orifice 
of the corresponding side at its posterior angle (Fig. 31), 

Fig. 31. 




Politzer's method. 

and then compresses with the left thumb and forefinger 
the alfe of the nose closely round the instrument. The 
patient is next told to perform an act of swallowing, 
and at the same moment the surgeon expels the air 
from the inflating-bag with his right hand. By the 
condensation of air produced in the nasopharynx in 
this manner the air is forced into both middle ears, the 
closure effected by the soft palate is forced open, and 
its vibrations give rise to a dull, gurgling noise, which 
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frequently, if not always, may be taken as an indication 
that the air has entered into the middle ear." Pulitzer 
has partially modified this method by allowing the 
patient to inspire through the nearly closed lips, or 
through a piece of rubber tubing held between the lips 
while the air is being forced into the nasopharj'nx. 
By this modification of the original method the naso- 
pharynx is not only closed, but at the same time the 
Eustachian tube is made more open by the soft palate 
being pulled backward, Ey inspiration through the 
mouth air enters the middle ear more readily when the 
catheter is used than by simple catheterization. 

In inflating the middle ear, in cases where there is 
fluid, it is well to have the patient's head inclined for- 
ward and sideways, in order to allow the secretion to 
gravitate toward the nasopharynx. 

In cases of perforative inflammation of the middle 
car it seems to bo proved that, by Politzer inflation, the 
Becretion in the middle ear is forcetl through the open- 
ing in the drumhead and not into the mastoid [■ells. In 
cases of hypersemia of the middle ear, with deafness 
resulting from inflammatory action, iuflation of the 
middle ear in many cases will produce absorption of 
the exudation, and will also have a favorable effect on 
the circulation in the tympanic cavity. 

The fact that a hissing sound is not always heard 
'when the Valsalvian or Politzer method has been 
'tried does not indicate that there is not a perforation 
;Srf the drumhead, for there may be so much swelling 

conatriution of the tube tliat catheterization will be 
iry to force air through the perforation. 

The Politzer bag (Fig. 32) is pyriform in shape, and 

lould hold about eight ounces, A rubber tube, six 
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inches in length, should be attached to the bag, and the 
uosepiece should be of glass, large enough to completely 
fill the nasal orifice, glass being easily cleansed and 
rendered aseptic. 

It is best to have a small opening on the side of the 
bag, which should be covered over by the thumb when 
compressed. The thumb should be removed imme- 
diately from the opening after compressing the bag, so 
as to allow the air to enter the bag through this open- 




PoliUer's bag, with glass 



ing. Otherwise the air and possibly some secretion 
may he drawn through the glass attachment. 

Instead of having tlic patient swallow water, another 
method, recommended by Gruber, consists in the pro- 
nunciation of the word " hock " by the patient at the 
moment that the sui^eon forces air through the nose. 
Witli young children both of these methods are unnec- 
essary, for if the mouth of the child is closed, it will 
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simply be necessary to use the Politzer bag. If the 
child cries, it will facilitate matters also. 

(c) Catheterization. Both hard-rubber and sil- 
ver catheters are used. I prefer, however, the latter 
(Fig. 33), of which there are four different sizes ; it 

Fig. 33. 




Blake's Eustachian catheter. 

is most important that each should have a probe- 
pointed extremity for introduction into the nose. The 
catheter should have a double curve, as recommended 
by Blake. The catheters formerly in use caused con- 
siderable pain and irritation when introduced. By 
using a catheter with a probe point very little discom- 
fort is caused to the patient if the surgeon is skilful, 
and there is little if any danger of lacerating the parts 
and thereby causing emphysema of the connective tissue 
of the pharynx and neighboring parts. 

The use of a 4 per cent, solution of cocaine sprayed 
into the nasal passages is advisable in some cases before 
passing the catheter, provided the patient is not un- 
pleasantly affected by this remedy. The surgeon, how- 
ever, should never resort to cocaine if he can possibly 
do without it, for fear the patient may ultimately con- 
tract the cocaine habit. The author has besides seen 
patients whose general health was seriously impaired 
by this practice on the part of the otologist, viz., 
of spraying the nasal passages with a cocaine solution 
.before introducing the catheter. There are two methods 
generally employed in introducing a catheter : 
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First Method. The patient slioiild be aeateJ opposite 
the surgeoif, and ihe fwrmer'a head steadied by ao as- 
sistiint or allowed to rest against the back of a chair. 
The surgeon, either standing or sitting opposite the 




A. Infurlur turbiaatid boii«. B. Middle lurblnaled bone. C. Superior. I 
lurblnaKd bone, D. Hard palate, E. Velum pnlati. F. POEtcrior phatm- I 
geal wnU. G. Rosenmilller'a foEsa, H. Foelerlor Up of the orifice of tho \ 
Eustachian tube. 



patient, then places the fingers of the left hand on the ■ 
patient's forehead, gently pushing upward tlie extremity ' 
of the nose with the tluimb of the same hand. With 
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] the catheter held in the right band, tlie probe-point«d 

end is iutroduccd very capefully, after being warmed 

I and smeared with olive oil or vaseline. The end of the 

[ catheter slumld be pushed along tlie lower wall of the 

I nasal passiige until it touches the posterior wall of the 

I pharynx, when it ia turned obliquely outward, but not 

L sufficiently to l>e in a horizontal position, and geutly 

I forced into KoseninuUer's fossa. By withdrawing the 

I catheter and at the same time raising the probe-pointed 

extremity, the latter will be felt to glide over the jms- 

terior lip of tlie Eustachian tube. Tlie iwint ia then 

turned still further outward and upward, " so that the 

metal ring fastened to its posterior extremity is pointed 

I toward the outer canthus of the eye of the same aide" 

I, (Fig, 34). " The direction of the beak corresponds, as 

\-A rule, with the axis of the Eustachian tube" (Politzer). 

fThe catheter may be held in position by the surgeon, or, 

I for dliB purpose, various clamps liave been devised. 

Second Method. By this method the pt)sterior mai^n 

■ of the nasal septum serves as a guide. The catheter is 

r introduced in the same way as in the first method, until 

Lthe point reaches the posterior pharyngeal wall, In- 

Ki8tead of turning the point outward, it sliould be turned 

nward, so that the extremity points towai-d the other 

lEostachian orifice. It is brought to a horizontal posi- 

) determined by the metallic ring on the other 

I of the catheter. The catheter is then withdrawn 

■until the curved portion reaches the posterior border 

f the nasal septum. The point of the catheter is now 

ide to describe a complete semicircle by moving its 

wixA downward along the velum palati and then out- 

rard. It should thus enter flie pharyngeal orifice, and 

} inserteil aftcrwanl in the tube in the same manner 
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as by the first method. Any action of the muscles of 
these parte that pushes the point of the catheter back- 
ward or throws it out of position will interfere with the 
success of this method. Before the introduction of the 
catheter the external extremity should be connected 
with the Politzer bag by means of a piece of rubber 
tubing about a foot in length, and the bag should have 
an aperture on the side which can be closed by the 
thumb of the surgeon when it is compressed, so that it 
will be possible for air to enter the bag again without 
the necessity of disconnecting the tip of the Politzer bag 
after each compression of the bag, a procedure that is 
usually extremely disagreeable to the patient. 

I prefer, in adults, catheterization to the inflation of 
the ear by Politzer's method, whenever practicable, for 
several reasons : 1. The air enters the middle ear much 
more directly, and much more is accomplished by this 
method when it is carefully performed. 2. Very fre- 
quently it is necessary to force air into only one middle 
ear. Politzer's method should always be employed in 
the case of children and nervous individuals. 

Before inflating the ear tlie drumhead should be ex- 
amined, to see if atrophic changes may not have made 
it very thin. During the first compression of the air- 
bag very little force should be used. I have seen the 
drumhead ruptured by Politzer^s method, when suffi- 
cient gentleness was not used, in a case in which the 
drumhead had become very thin. 

The obstacles to the introduction of the catheter are 
various pathological processes tliat involve the nasal 
passages, such as hypertrophic catarrh, polypi, adenoid 
growths, and congenital deformities of the nasal septum 
and spongy bones. In acute inflammation of the middle 
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ear, with swelling of the orific« of the Eustat-hiaii tiil>e, 
catlieterization is difficult and painful, as well aa iu some 
individuals in whom its aeeomplishment ia prevented 
by gpasmodic (xjughing or vomiting. When catheteri- 
zation ia impossible, owing to eoustriction of the nasal 
passages, air has been forced into the middle ear by the 
introduction of a cathoter through the opposite nasal 
psisaage. Various catheters have been devised for this 
purpose, the method having first been advocated by 
Delean in 1827. 

The diagnostic tube should be used, as in Politzer's 
method, to determine the permeability of the Eustachian 
tube, as it is unwise to rely on the statement of the 
patient. 

T^TS FOR HEASINa. 

The tests for the heaiiug-power are of the highest 
importance, for by such means the surgeon is usually 
enabled not only to locate the seat of the trouble, 
whether in the middle or inner ears, but also to note 
the course of the disca^ie and the results obtained by 
treatment. The ear perceives souud-waves communi- 
cated to it through the air as well as vibrations trans- 
mitted through the cranial bones, so that it is most 
important in all eases to make separate testa of this 
power of perceiving these sounds. 

The watch and Politzer's acoumeter are generally 
used for determining the acuteness of hearing for sound 
waves transmitted through the air to the drumhead. It 
is best to have two watches for this purpose, the tick 
of one being higher than that of the other. First of all, 
the distance heard by the normal ear is determined and 
fonnd to be, for example, fifty-six inches. This number 
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will represent the denominator, so that if a patient 
hears the watch at ten or twelve inches his hearing- 
distance for the watch should be recorded as being ten- 
fifty-sixths or twelve-fifty-sixths of the normal distance. 
The patient's normal ear should be carefully stopped by 
inserting the moistened finger into the meatus ; then the 
watch should be held at the normal distance from the 
affected ear and gradually brought toward it. The 
patient's eyes should be closed. It is well also to let 
the patient hear the watch tick before commencing the 
test. If the watch is placed in contact with the ear and 
gradually moveil further away, the patient will hear the 
tick at a much greater distance than if the reverse is 
done. 

As all watches vary very much as to the pitch and 
intensity of sound, tests made in this way are neces- 
sarily unsatisfactory. For this reason Politzer has 
devised an acoumeter (Fig. 35), which consists of a 

Fig. 35. 




Politzer's acoumeter. 



horizontal steel cylinder, 28 mm. long and 4.5 mm. 
thick, (M)nne('ted by means of a ti^litly fitting screw 
with 11 jKTjK'ndicular vulcanite column, at the superior 
and inferior extremities of which are two semicircles for 
holdin<r the instrument, the forefinger being jilaced in 
the upper and the thumb in the lower one. A percus- 
sion hammer is placed just above the attachment of the 
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cylinder, being fastened in au oval orifice of tiie vul- 
canite eohinin. This hammer, falling upon the steel 
cylinder, produces the sound. The posterior short lever 
of the hammer, when pressetl, is not allowed to go 
beyond a check, which consists of a soft India-rnbbcr 
plate, so that the hammer always falls the same height 
and should produce the same sound. There is a ring 
on the vulcanite column for the insertion of a pin hav- 
ing a round metal plate attached. This pin is inserted 
and applied to the temple or mastoid process, in order 
to determine sound vibrations through the cranial bones, 
and also in cases of extreme deafness, when it is placed 
in contact with tbc external meatus. The hearing- 
distance for the acoumeter should be measured by 
means of a tape-measure, or, better still, the number of 
feet and inches should be marked on the wall or floor. 
' The only objection to this instrument is the fact that it 
is heard by the normal ear at a distance of forty-five 
feet, so that in cases of slight deafness it is better to 
make use of the watch. The [wtient's hearing-power 
for speech should always be tested, viz., for ordinary 
conversation as well as for the whisper. Investigations 
made by Oscar Wolf go to show that vowels are gen- 
, erally perceived at a greater distance and more readily 
I than consonants, and e,specially words in which the 
f vowels a, e, and i occur. Frequently in patients the 
[ hearing-power for the wateh is very good, while con- 
f versation is heard with difficulty, and vice Eei-sa, Whis- 
\ pered speech is heard by the average normal ear in an 
kabeolutfily still room at a distance of about fifty feet. 
KJt should be remembered that the hearing-power in 
►« patient is subject to great variations, not only on 
r different days, but on the same day. In those afFecteil 
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with atrophic catarrh this is particularly noticeable, the 
auditory nerve becoming fatigued in a very short space 
of time, even while the tests for hearing are being made. 
Note should be made in taking the history of a case as 
to whether the patient hears high, medium, or low tones 
of speech. Tests made with the voice are not wholly 
satisfactory, as it is difficult to raise the voice to the 
same pitch at each examination. Each ear should be 
tested separately, and the ear being examined should be 
directed toward the surgeon, while the other one should 
be closed with the moistened finger. With eyes shut 
so that he cannot see the lips of the examiner, the 
patient should be asked to repeat the words spoken by 
the surgeon, so as to make the test an accurate one. 

Beside the watch and acoumeter, the aural surgeon 
should be equipped with (1) several tuning-forks, usu- 
ally three in number, C— 128, 0^—512, C*— 2048 
(PoHtzer), (2) Konig rods, (3) a Galton whistle, (4) 
several shrill whistles and musical instruments for test- 
ing the hearing of those who are extremely deaf. Ex- 
periments prove that low-toned tuning-forks when 
vibrating are heard better when held close to the ear 
than the high ones in cases of labyrinthine disease, 
while in middle-ear affections in which there is consid- 
erable inability to hear speech, low-toned tuning-forks 
are but faintly heard. It is well to have clamps attached 
to the extremities of the forks to prevent overtones. 

By means of the tuning-fork a diagnosis can usually 
be made between disease of the middle and internal 
ears. In a normal case the tuning-fork, when vibrating 
and held close to the ear, will be heard more distinctly 
and louder than when placed against the mastoid process 
or on the side of the skull. In other words, the aerial 
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condiictioa will be better than the bony conduction. If 
the finger is inserted in the external meatus, the sound 
will bo intensified on the affected side when the tuning- 
fork is placed against the mastoid process or on the top 
of the head or against the teeth. The same is true of 
disease involving the esttTnal or middle ear. In a case 
of deafness, when it is found that a patient hears the 
tuning-fork better by the air than by the bone, it is fair 
to assume implication of the sound-perceiving apparatus; 
and when tlie bone-cond notion is lost, it is certain that 
labyrinthine disease exists. Where one tuning-fork 
alone is used, the tuning-fork of Blake, 512 v. s. (see 



\. Fig. 36), is to be preferred. As a general rule, although 

I there are exceptions, the higher tuning-forks are heard 

I much better by aerial conduction than the lower ones in 

iases of (iisrase of the middle ear. 

The Galtflu whistle is especially suited for testing 

■ the perception of the high notes, and consists of a 

■cylindrical whistle. By turning the screw the note 

! changed, and around the side of the whistle is 

I scale to show the nnmWm. The whistle has a com- 

s of more than the three highest octaves, with abtmt 

[) to 80,000 vibrations ])er second. Besi<lc the Gal- 

1 whistle, the Konig rods will be fonnd particularly 

efnl. They consist of rods fir cylinders of steel, which 

} of different Icnglhw. pr.i.liifing vibrations of from 
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20,000 to 80,000 in the second, with intervals of 5000 
vibrations. 

The power of perception of sound transmitted through 
the cranial bones l^ecomes very much diminished in old 
age. According to Politzer, after the sixtieth year the 
cases are rare in which a low-ticking wateh is heard 
through the cranial bones. 

RiNNiS's Test is a relative duration test, and consists 
in placing a vibrating tuning-fork against the side of the 
skull or mastoid process. When the sound is no longer 
perceived by bone-conduction the fork should be held 
close to the auricle without again striking it. If heard 
again, which is the case in the normal ear, this is called 
the positive RinnS test. Tlie reverse is called the nega- 
tive Rinni test. This test is of particular value in cases 
of considerable deafness due to middle-car aifections, the 
negative Rinne test being marked in these cases unless 
there is implication of the labyrinth. In middle-ear 
affections in which the deafness is slight, AVeber's test 
is more accurate. 

Weber's Test. A vibrating tuning-fork, usually 
of 512 V. s., is held on the median line of the skull, or 
on the forehead just above the nose, or against the teeth, 
or on the median line of the lower jaw, and the conclu- 
sion can be reached as to whether the bone-conduction 
is better on one side or the other. AVith both Weber's 
and Rinne's tests in ordinary cases of deafness a diag- 
nosis should be made between disease of the middle 
ear and labyrinth. 

SciiWABACii's Test is an actual duration test in 
which Hartmann's series of five tuning-forks is used. 
The forks are known as C- 128, = 256, €'' = 512, 
O"- 1024, and C'^ - 2048 d. v. s. = double vibrations 



METHODS OF EXAMTNATION OF THE EAR. 97 

per second. The method consists in iisutrtaining the 
number of seconds the patient can hear each fork hy air- 
conduction (A. C) and by bone-conduction (B. C). For 
example, a fork (say C.) is held close to the external 

I auditory meatus; the time is noted at the instant of 

I applying the vibrating fork to the meatus, and again 
wheu tlic patient raises his liund to indicate that the 

I fork is no longer heard. This will give the time for 
. C. The same fork is then vibrated again, the end is 

I held firmly against the skull over the antrum of the 
same side, and the time taken and recorded as before, 

' which will represent the time of B, C. for the C fork 

I on that side. 

The result of this test in a ease of normal hearing is 

k. shown in the following table :' 





C 


a 


C" 


yll 


c» 


A. C. 


25 


15 


33 


32 


22 


B. C. 


13 


7 


13 


13 


14 



Occasionally it happens, although rarely, that the 

vibrations of a tnning-fork sound one-quarter or oue- 

balf 11 tone higher in one ear than the other, Tliis is 

probably due to increaseil tension of the labyrinthine 

L£uidg produced by j»ressure of the sta[ws, or it may lie 

I due to congestion of the labyrinth itself. Only one 

BSP is apt to lie affected, and it is an easy mutter for the 

^Hii^^n to determine which one it is by holding the 

' After John E, Shepjiani, M. D., in Anierioin Texl-&>ok of 
fDiiWMeB (jf Kve, Ear, Nose, nnd Tliroal. 
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tuning-fork close to his own ear, so that when the 
patient sings the note heard he recognizes which side 
is affected. 

I have observed this phenomenon in both middle-ear 
and labyrinthine diseases. In the former the treatment 
consists of inflation of the middle ear by means of the 
catheter, and of appropriate treatment for the naso- 
pharynx, if this region is affected. In labyrinthine 
disease I have seen it occur in a patient who had a 
severe attack of influenza. In this case the middle ear 
was not involved, and the symptoms persisted for a 
long time. 



CHAPTER III. 



DISEASES OF THE AURICLE. 



UALFOBMATIONS. 

Ma INFORMATIONS of the organ of liearing may exist 
alone or be associated with maltbrmations of otiier 
organs, such as want of development of the eye or side 
of the face on the same side. There may Ije congenital 
excessive development of the aiiriole, the development 
of two auricles (polyotia), or so-called auricular append- 
I ages. (See Figs, 37 and .38.) Accnnling to Cassells, 
excessive development is usiially limited to the auricle 
itself, while want of development is apt to owur with 
defect of development of the external meatus and tym- 
panum, less frequently with defect of the internal ear. 
There may be entire absence of the auricle, malforma- 
tion or absence of the different portions of the car, 
viz,, the lobule, helix, and antihelix. Imperfect develop- 
ment (microtia) is more frequent. The auricle ia gen- 
erally out of place in such cases, and may resemljle a 
cat's ear; the lobnle ia at times adherent to the skin. 

I have reporter] a ease' of malformation of the auri- 
cle in which I performed a plastic operation for the 
cure of the deformity, which occurred in a girl of 
fourteen years. The auricle was attached somewhat 
er than the normal one on the other side, aud hung 

■ Archives of Ofilogy, ISBO, vol. sis. No. 1. 
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down as shown iu Fig. 39. Tlie h caring-distance i 
considerably affected. The operation cousistod in the 1 
reQioval of an elliptical portion of the integument and 1 
connective tiasnc, thrce-qciarters of an inch in width | 




and two and a qnarter inches iniifr, from the posterior ' 
and upper portions of the auricle, commencing the 
incision at the beginning of the helix and carrying it 1 
along the iiikl at the attachment of the auricle almost ' 
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to the lobule, so as to leave as little scar as posable. 
The integument and connective tissue having been dis- 
sected away, the cartilage was bent back upon itself, 
but not divided, and tlie different folds and depressiona 
on the auricle were brought out again by suturing the 




raw edges of tbo wound. It was necessary to keep a 
pad with an elastic band over the ear for a short time. 
The result was excellent aad tlie hoaring-di stance was 
improved (Fig, 40). This operation may likewise be 
performed in cases of very prominent auricles. Con- 
genital deformities arc, acwinling to Virchow, due to 
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Defbnned auricie (Aft r perati 



DISEASES OF THE A VJUCLB. 



103 



early dist urban ees in the closure of the first braiithial 
cleflj and arc often assocriated with cleft palate and other 
forms of arrest of development in the fauial bones. 

A Juibila aui-ie eongauta is a short, blind cand, with 
a lining of epithelium which set^'retes a whitish or milky 
fluid. The orifice is usually visible just in front of or 
below ihe tragus, but there is no communication wilh 
either the tynijiajium or tin- external iiiiditory canal. 

INJURIES OF THE AUKICLE. 
Injuries <}f the auricle ari' not frequently olwerved by 
the aural surgeon, as patients so afflicted arc more likely 
to consult the general surgeou. Cuts, bruises, burns, 
occasionally occur, and should- be treated according to 
the usual surgical procedures. A ease has been rep<3rted 
in which the entire auricle was bitten off by a horse. 
Traction on an ear-ring occasionally is the cause of a 
cleft lobule. The wearing of bra^s ear-rings at times 
sets up a severe inflammation of the lobnle, and in a 
case that came under my chbinervation there was intense 
inflammation, followed by sloughing of half of the 
lobule on each side. Since foot-ball has become so 
popular a game, injuries of the auricle are of more fre- 
quent occurrence. In stitching an incised wound, it is 
well not to include the cartilage, but simjily to carry the 
sntures through the integument ; otherwise there is a 
liability that necrosis of the cartilage may occur. 

HEMATOMA AUEIS, OR OTHEMATOMA. 

An liiematoma is the name applied t^) a swelling, of a 
bluish-red color, which is due to a sudden efi^usion of 
blood between the cartilage and perichondrium, and 
which is usually caused by a sudden blow on the ear, 
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and is of frequent occurrence among boxers. Such a 
tumor is at times observed among the insane, and for- 
merly it was supposed to be due to ill-treatment. This 
may have been the case in some patients, but it is more 
probable that the effusion in such instances is caused by 
tissue-changes in the auricle itself. By severing the 
restiform body in animals, Brown-S6quard was able to 
produce a hemorrhage in the auricle. The swelling, 
when observed immediately after its appearance, is of 
a bluish-red color, roundish in shape, somewhat hard, 
but with no distinct point of fluctuation. In some 
instances it is quite soft to the touch. Othaematoma 
occurring spontaneously is rarely of large size, while in 
cases due to traumatism the swelling may involve the 
entire auricle, including both surfaces, and occlude the 
external meatus, thus producing considerable deafness. 
Generally, the swelling involves the conclia and fossae 
of the helix and antihelix, but not the lobule. In 
othaematoma due to traumatism there are usually pain, 
heat, and more or less tenderness. The resulting de- 
formity depends very much on the extent of the hem- 
orrhage and the injury done to the cartilage. Othaema- 
toma should not be confounded with perichondritis 
auriculae, as the former occurs suddenly, and is generally 
caused by a blow. 

As to the treatment, when the swelling is slight, the 
application of cooling lotions, such as the lead and 
opium wash, may cause the hneniatoma to disappear. 
It is much better, however, especially when there is 
much swelling, to incise the tumor at once and turn 
out the blo()(l-(^lots, and treat the wound antiseptic^ally. 
In a case treatcMl recentlv in this manner the cavitv of 
the tumor was thoroughly washed out with a 1 : 10,000 
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bioliloride solution, and the edges of the wound sutured 
except at the lowest point, where a smail tent of iodo- 
form gauze was inserted, A pad and banda^ were 
applied, with the result that there was little if any 
deformity. Massage is recw mm ended by some, but 
should be used cautiously. 

PEKIOHONDBITIS ATTRIOTILJE. 

Tliiti i.s a term ajjplicd to an acute inflammation of 
the perichoudrium, giviug rise to a swelling which is 
generally hot and painful to the touch, of a darkiah-red 
color, and varying much io size in different cases. It 
is usually found on the anterior aspect of the auricle, 
and may close the external meatus, and thus interfere 
seriously with the hearing on the affected aide. If an 
incision were made in one of these tumors, its cavity 
would he found filled with a thick yellowish fluid, less 
frequently with pus, and only iwcasionally are there 
observed a few red blood-c corpuscles. The perichon- 
drium becomes detacheil from the cartilage, and the 
latter and the surrounding parts are greatly inflamed, 
leading to more or less thicltening of the tissues, with 
deformity of the auricle. If an incision is made in 
the tumor and a probe introducctl, the cartilage will 
frequently lie found denuded and roughened. The 
inflammation occasionally has its starting-point in the 
external meatns, and generally involves the concha and 
fossa helicis, but does not extend to the Ktbnle. 

Perichondritis should be distinguished from hiema- 

oma (1) by the fact- that traumatism is not apt to be 

I the cause ; (2) in perichondritis the inflammatory symp- 

l toms are more severe and the development of the 

' tumor is mnre gmdiial : (-I) the contents of the swelling 
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are either a clear, thick, syrupy fluid, or occasionally 
pus, while in othaematoma there is always blood at first. 
In the later stages a diflPerential diagnosis becomes 
more difficult, as an othaematoma may also contain a 
clear syrupy fluid or pus. The deformity is quite 
marked in some cases of perichondritis, although in 
some few instances it may be but slight. The duration 
of the disease varies from two to ten weeks. In the 
early stage the treatment should be entirely antiphlo- 
gistic, consisting in the application of cooling lotions, 
lead and opium wash. Later, the tumor should be 
incised as soon as fluctuation is detected, and thorough 
aseptic precautions should be observed. A pad and 
pressure bandage will be found beneficial in some cases 
as well as massage. Some authors advise the use of a 
hypodermic needle for the purpose of withdrawing the 
fluid, and afterward injecting into the cavity a solution 
of tincture of iodine one part, water two parts. After 
allowing it to remain for a few moments it should be 
withdrawn by means of the syringe. 

CYSTS. 

Under this heading eases have been reported in which 
tumors in the auricle have develoj)ed without appar- 
ent signs of inflammation. The contents consist of 
a clear fluid without any flocculi or blood-corpuscles. 
As for a differential diagnosis between cysts and peri- 
chondritis, Hartmann considers that " inflammatory 
phenomena are altogether absent in cases of cysts, while 
perichondritis is accompanied with redness, heat, and 
severe pain. The appearance of the secretion in peri- 
chondritis is similar to that in cvsts, vet the fluid has 
an unclean, purulent character from tlie admixture of 
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pus-corpuscles/^. Certain changes which predispose to 
the formation of sanguineous tumors are found in the 
auricle, especially in the dyscrasic and insane as well as 
in the aged. Hartmann believes that the process of 
softening which has been described by different authori- 
ties is not only the predisposing cause of hsematoma, 
but is also to be regarded as a preliminary stage of 
simple cyst-formation. Cases of haematoma due to 
traumatism occur quite frequently, however, where 
there are no changes in the cartilage. 

H7PERSMIA. 

This is observed in some cases as a result of frostbite 
or eczema, or other cutaneous diseases ; also in patients 
of a neuropathic and hysterical temperament, and in 
those suffering from valvular disease of the heart. Hy- 
peraemia may also be due to the action of heat or cold. 
The application of poultices may also produce an hyper- 
semic condition and lead to the formation of small 
abscesses. As to treatment, the cause should be re- 
moved, if possible, by constitutional measures. Locally, 
the lead and opium wash is to be recommended. 

DERMATITIS. 

Inflammation of the skin of the auricle may be due 
to the sting of insects, the effects of heat or cold, or 
to blows, falls, piercing the ears for ear-rings, and 
mechanical irritation and scalding. The inflammation 
may be very slight, or severe enough to lead to gan- 
grene. In the early stage antiphlogistic treatment 
should be employed, viz., by making applications of 
cooling lotions. 
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EBTSIPELAS. 

AccordiDg to some writers, erysipelas affecting the 
auricle may occur as a primary or idiopathic disease 
from cold or other causes, but more frequently it is due 
to an extension of the inflammation from the surround- 
ing parts. Leech-bites sometimes cause erysipelatous 
inflammation, as well as injuries to the walls of the 
external auditory canal, in persons whose general health 
is impaired. In the light of modern science, it is now 
generally admitted that erysipelas is due to invasion by 
Fehleisen^s streptococcus erysipelatis. 

Two cases ^ of erysipelas of the auricle and face, 
occurring as a complication of disease of the ear and 
secondary to it, came under my observation. In one 
the patient had an acute suppurative otitis media, and two 
weeks later the antitragus became tender and inflamed. 
On the following day the entire auricle was involved 
in an erysipelatous inflammation, and was twice its 
natural size. The auditorv canal was not involved, 
but the disease extended over the scalp and face. 
AVheii the disease first appeared the discharge from the 
ear became scanty. The patient had a chill at first, 
and the temperature varied from 100.5° to 104.5°. He 
complained also of dizziness. In tlie second case ery- 
sipelas of tlie auricle followed an attack of acute sup- 
purative otitis media and furunculosis of the external 
meatus. The erysipelatous inflammation spread from 
the tragus of the left ear to the scalp and face, and 
involved the right ear as well. This patient had a 
temperature ranging from 102.4° to 104.6°. In both 
cases the pulse was slow and full, and the general 

* Archives of Otology, 1887, vol. xvi. No. 2. 
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hcaltli was billow par. In tlie second case the erysip- 
elas lasted fur a week. It is al.so probable that ery- 
sipelas of the pharynx may spread to the face by 
means of the Eustachian tube, tympanum, and external 
auditory canal. 

As to treatment, 1 liave seen excellent results follow 
the administration of drop-doses of tincture of aconite 
and tincture of belladoinia. Locally, the lead and opium 
wash should be applied. 



FBOSTBITIi. 

If the auricle is frozen, the ear becomes yellowish 
white in color, an<l in extreme eases, if actually con- 
gealed, it may be brittle. To restore the circulation in 
the parts, the patient should be placed in a cool room, 
and friction applied, verj' gently at first, to the auricle 
with snow, and afterward with cold water. After the 
re-establish me nt of the circulation warmer water may 
be used. In favorable cases the circulation becomes 
re-established, but the auricle ia apt to be sensitive 
for some time afterward. Where the auricle has been 
frozen and proper treatment has not beeu carried out, 
there may result severe Inflammation, such as peri- 
chondritis, leading ultimately t^i gaugrene. In the 
latter case amputation beronies necessary. Redness 
and burning of the auricle resulting from frostbite 
should be treated with cooling lotions ; when chronic, 
by the local application of iodized collodion. When 
the akin is ctcoriatcd, equal parts of zinc oxide and 
boric acid siiould be diist4?d over the parts. When 
ulcerations occur as well as f^ngrene, general surgical 
procedures sh"uld l>c adopted. 
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ECZEMA, ACUTE AND CHBONIO. 

Eczema affecting the auricle is very similar to the 
disease occurring elsewhere, except that the hearing is 
liable to be affected, especially when the auditory canal 
and membrana tympani are involved. The varieties 
are the erythematous, vesicular, pustular, and squa- 
mous. The disease may be acute or chronic, although 
the former is more usual ; it may attack all ages and both 
sexes, but is more frequent among children and females. 
Eczema occurring about the pinna may be idiopathic 
or secondary to that occurring about the head or face. 
In the acute idiopathic variety one or both auricles 
may be attacked, or the disease may be limited to one 
side. The auditory canal may or may not be involved. 
In the acute stage the ears are usually swollen, the seat 
of much burning and itching, and covered by vesicles 
or pustules, which may become dry and thus envelop 
the auricle with unsightly crusts. The auricle, in con- 
sequence, becomes deformed and unshapely ; the meatus 
may be closed by the collection of crusts or through 
swelling of the parts, and, as a result, the hearing 
becomes impaired, so that a sense of fulness in the 
ears and tinnitus are often complained of. Painful 
rhagades may be found behind the ear. In chronic 
cases the auricle may be considerably thickened, leading 
to deformity and stenosis of the external meatus (Fig. 
41). In children eczema is aggravated by uncleanli- 
ness, by picking at the ear, and by the use of unsuitable 
head-coverings, by which means the ears are pressed 
against the side of the head, thus causing an eczema 
intertrigo through friction of the surfaces. Anything 



DISEASES OF THE AURICLE. Ill 

that tends Ui impair the general health, such as den- 
tition, will act as an exciting cause. 

An artificial eczenui is frequently due to the instilla- 
tion of improper ear-drops, an excoriating discharge 
from the ear, the effects of heat and cold, and, espe- 
cially in children, to pediculi altout the head. 




In acute eczema good results often follow the admin- 
istration of the fluid extract of viola tricolor in x-xx 
minim doses, especially in young suhjects. Particular 
attention should he paid to tlie patient's general health. 
The urine should be examined for albumin or sugar. 
Diuretics and alkaline waters are ri?qiiire<l for those of 
I a gouty or rheumatic diathesis. In scrofulous children, 
r.«Gd-liver oil, synip of the iodide of iron, and the com- 
r pound BjTup of the hyiwphosphites should be prescrilwd. 
In chronic eczema, Fowler's solution of niw^nic should 



112 MANUAL OF OTOLOGY. 

be administered. Nasopharyngeal catarrh, or middle- 
ear disease, if it exists, should receive careful treatment, 
and the condition of the mouth should be noted, to 
see that there is no dental irritation. As regards local 
treatment, the officinal zinc ointment will be found 
all that is required, or the unguentum diachyli of 
Hebra. The crusts should first be removed, and 
then the parts well rubbed several times a day with 
the ointment. When the auditory canal is invaded, 
the crusts and scales should be removed gently with 
curettes, and then the zinc ointment applied, or, what 
is better, the canal may be dusted with a powder com- 
posed of equal parts of zinc oxide and boric acid. Occa- 
sionally it will be necessary to remove the scales from 
the meatus by syringing; but, if possible, no water 
should be used. Should the disease show a tendency 
to become chronic, especially if there is any thickening, 
the following ointment will answer well : Acidi tannici, 
3j ; vaselini, 3j. — M. In making applications to the 
external auditory canal, great care should be employed 
not to injure the membrana tympani. Another oint- 
ment for a dry and scaly eczema of the external meatus 
is the following : Acidi salicylici, gr. j ; tr. benzoini, gtt. 
ij ; ung. rosse, 3j. — M. 

In such cases benefit will often follow the a])plieation 
of a solution of nitrate of silver, grs. x-xx to water 5j, 
or of acetum cantharidis; but in painting the canal with 
the latter, great care should be exercised not to touch 
the membrana tympani. Ointments containing tar or 
white precipitate of mercury are occasionally indicated 
in chronic eczema. 

The following skin diseases are also observed at times 
on the auricle, associated with the same diseases else- 
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where on the body — viz., herpes zoster^ lupus, erythema^ 
prurigo contagiosa, keloid j mollv^cum fihrosum, tinea ton- 
surans, for the treatment of which the reader is referred 
to the standard works on dermatology. 

Ossification of the auricle as a result of perichondritis 
has been reported, but is of very rare occurrence. 

Deposition of the urates is noticed occasionally in the 
auricle of a gouty subject. 

TUMORS OF THE AURICLE. 

Under this heading may be mentioned abscess, ather- 
oma or sebaceous cyst, fibroma, myxofibroma, malignant 
grotoths, dermoid cysts, warts, papilloma, angioma, lipoma, 
ncevus matei^nus, aneurisinal dilatation of arteries, and 
cornu cutaneum. 

Atheroma, or Sebaceous Cyst, is due to the 
blocking of a sebaceous gland and the rapid increase 
of its contents. It is usually found in the integument 
just behind the lobule and close to it, or in the lobule 
itself. The cyst should be removed with its sac entire, 
if possible. When the sac cannot be dissected out, the 
walls of the cyst should be curetted, so as to remove 
every trace of the sac as well as any purulent or cheesy 
matter. 

Fibroma. Cases of fibroma are observed at times, 
the growth, as a rule, involving the lobule. The dis- 
ease may affect one or both lobules, and is occasionally 
due to piercing the ears, and is found quite frequently 
in the case of negro women. A fibroma is made up of 
fibix)us cx)nnective tissue, with an occasional admixture 
of raucous tissue ; it is of a round or globular shape, 
somewhat movable, and of more or less firm consist- 
ency. After total removal the tumor is not apt to 

8 
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recur. I have reported a case of a fibroma^ affecting 
the lobule of each auricle in the person of a girl, 
aged seventeen, who had had her ears pierced four years 
previously, and immediately afterward the lobules began 
to enlarge. 

The other growths sometimes noticed in the auricle, 
and previously mentioned, should be excised, if possible, 
and treated on general surgical principles. Among the 
less frequent tumors that are occasionally observed may 
be mentioned cylindroma^ or myxoma ccii'tilagineum, 
originating in the cartilaginous meatus, and enchon- 
dromay having its origin from the cartilaginous portion 
of the external auditory canal. 

SYPHILITIC DISEASES. 

Chancres and Gummata have been found on the 
auricle, but very infrequently. 

Tubercular Syphiijdes on the auricle have been 
reportecl, and these may lead to deep ulcerations. 

Papular, Pustular, and Squamous eruptions are 
observed, but usually in connection with similar erup- 
tions about the scalp and forehead. 

* ** Tumors of the Auricle," Annals of Ophthalmology and Otology, 
July, 1893, vol. ii. No. 3. 



CHAPTER IV. 

DISEASES OF THE EXTERNAL AUDITORY CANAL. 

MALFORMATIONS. 

Excesses of development occur among the malforma- 
tions of the external auditory meatus, such as unusual 
dilatation and a double condition of the auditory canal. 
There may be two separate canals, or a blind canal 
behind the normal one. 

Much more frequent, however, are the defects in the 
formation of the auditory canal which usually are asso- 
ciated not only with defects of the auricle, but also with 
defects of the middle ear, and frequently with arrest of 
development of the cranial bones. The canal may be 
very narrow or absent, with simply a depression where 
the meatus should exist. The contraction may be bony 
or membranous, usually the former. The hearing in 
such cases varies according to the amount of atresia, but 
even when there is complete occlusion, if the labyrinth 
is normal on the affected side, there will remain some 
hearing power. 

As to the propriety of operating on such cases, the 
general opinion is decidedly against any such procedure, 
unless there is some urgent necessity for the operation, 
especially if the patient has one good ear. Even when 
there seems to be every indication that a bony canal 
exists beneath the integument, the surgeon will often 
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be disappointed if he attempts an operation. When 
an operation is performed, a crucial incision should be 
made through the soft parts down to the bone, and a 
silver tube should be inserted, to keep the passage open. 
In such cases there is always difficulty in accomplishing 
this, as granulations form rapidly and have a tendency 
to force the tube out. 

OTITIS EXTERNA DIFFUSA ACUTA, OB ACUTE 
DIFFUSE INFLAMMATION OF THE EXTERNAL 
AUDITORY CANAL. 

Acute diffuse inflammation of the external auditory 
canal may occur as a result of the instillation of im- 
proper solutions into the ear, and in a case under my 
observation "St. Jacob's Oil" caused acute inflamma- 
tion of the external meatus, as well as of the middle 
ear. Scratching the canal with hairpins and other such 
instruments, to relieve itching, frequently causes diffuse 
inflammation. Sea-bathing is another cause. As an 
idiopathic disease, I believe this affection to be extremely 
infrequent, although cases do occur, followed by suppu- 
ration, in which the middle ear is not involved. Diffuse 
inflammation of the external meatus is of common 
occurrence in cases of middle-ear suppuration when 
the discharge is acrid ; also in cases of furuncular in- 
flammation of the external auditory canal. 

Symptoms. In the early stage the meatus is greatly 
congested, especially so about the bony canal and exter- 
nal layer of the drumhead. The cartilaginous portion 
may in some cases be so swollen that but little of the 
osseous canal is visible. The external meatus becomes 
very narrow from the swelling of the tissues, and the 
dermal layer, being w^hite and sodden from a serous 
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(liseharge, peels o£F, leaving the canal and drumhead 
extremely red and excoriated. Frequently the dermal 
layer peels off, and may be removed by syringing in the 
form of the canal. On microscopical examination of 
the dermal lining micrococci will be found. After re- 
moval of t!ie finger-like tube the canal and drumhead 
will be found greatly congested and all landmarks of 
the latter will be absent, so that the boundary between 
the membrana tympaui and canal is lost. 

The subjective symptoms are radiating pains, especially 
when moving the jaw, and when the surgeon makes 
pressure on the tissues in front of the tragus. In some 
cases there are tinnitus and dizziness ; in others, a sense 
of itching in the canal precedes the inflammation. 

The duration of the attack varies from a few days to 
two weeks, or longer if the disease becomes chronic. 
The degree of deafness will depend very much on the 
severity of tlie inflammation. When the canal is very 
much narrowed and filled with dermal scales, or the 
outer layer of the <lrunihea(l is swollen, there will be 
considerable interference with the function of hearing. 

Instead of recovery ensuing in due time, there may 
be several exacerbations, or ulceration may develop on 
the drumhead, leading to perforation of the membrane 
from without inward; or ulceration may occur on the 
oseeous canal, and gmnnlations may spring up irom the 
exposed bone. If the disease becomes chronic, there is 
usually a thick, offensive discharge, containing scales of 
epidermis and pus-cells with micrococci. As the drum- 
head appears dullish red, difficulty will he experienced 
in making a differential diagnosis between diffuse inflam- 
matiou and chronic otitis media pnnilcnta, especially if 
there are granulations on the drumhead. There 
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granulations and ulcemtions on Uie walls of the canal^ 
which may lead to the formation of membranous bands^ 
tlius causing atresia of the external meatus. 

As a result of chronic diffuse inflammation^ there 
may follow hyiK»rtrophy of the cutis or {)eriostitis of 
the l>ony meatus, as well as caries and necrosis. In 
some instances the inflammation may extend to the 
pan>tid gland. 

Treatment. In acut€ cases in which the inflammation 
and pain are not severe, a siiturated solution of boric 
acid shouhl be instilled frequently into the ear. When 
the inflanmiation is severe, however, the artificial leech 
should 1x5 applied close to the tragus, and drops of a 4 
jMir (;(!nt. solution of cocaine should be used, or drops 
ccjntaining liq. Magendie, 3J ; water, ,?j. If the canal 
Ixicomes very narrow from swelling, free incisions should 
b<; made through the skin and periosteum. After the 
acut(j symptoms have subsided, especially if there is 
much discharge, and after removing all pus and scales 
from th(» meatus by means of the syringe and curettes, 
l>ori(! acid jm)w<1(T should be insufflated, or a powder 
containing e(|iial parts of boric acid and zinc oxide. 
AVhen the disease has become chronic, and especially if 
there an; granulations, alcohol drops (either j)ure alcohol 
or diluted one-half with water and containing boric acid, 
grs. XX to 5j) should b(» used. In some cases in which 
gnniulations arise from bare bone, these should be 
removed with a sharp spoon and the bone scraped. In 
other cas(*s the granulations may be cauterized with 
nitrate (»f silver fused on the end of a probe, or with 
chromic acid. 
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OTITIS EXTEENA CIRCTTMSCRIPTA ACUTA, OR 
ACUTE CIRCUMSCRIBED INFLAMMATION OP 
THE EXTERNAL AUDITORY CANAL, OR FURUN- 
CULOSIS. 

Tiiirt is unite a commini eoniplaiut, eapeoUlly among 
those who aro suffci-iug i'poni impaired health, aud it la 
uccasionally observed among diabetio patienta. Fur- 
uncles, however, are found at times in tha case of those 
who iire strong and healthy, but childrtin are usually 
free from them. Mechanical irriUitiou of any kind may 
be the exoiting cause of a furuncle, sucli as too frequent 
syringing, scratching the ear with a hair-pin or some 
other instrument, to relieve itching of the external 
meatus. Furuncles may develop during the course of 
chronic purulent otitis media, or as a result of chronic 
eczema of tlie external meatus. There is undoubtedly 
a. micro-organism present to account for the inflam- 
mation, most frequently the Staphylococcus pyogenes 
aureus and albns, which, according to Ijoewenberg, finds 
its way into the superficial layers or deeper parts of the 
skin by means of the hair-follieles or glands. The seat 
ol' the inflammation is, as a rule, in the cartilaginous 
portion of the external auditory canal. 

Symptoms. Pain is a prominent symptom, varying 
in intensity according as to whether the furuncle is 
seated in the superficial layer of the cutis or in the 

\ deeper parts. The patient usually experiences great 

I pain on moving the jaw and on making slight trac- 
tion upon the auricle. The pain is generally very severe, 

I and keeps the patient from getting any rest at night. 
There is usually loss of appetite, and fever may or 

I may not occur. When the dnimhead is involved, or 
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when the lumen of the canal is closed by a furuncle, 
tinnitus and deafness will be complained of. Another 
cause of deafness is the blocking up of the meatus with 
pus and scales. The seat of the furuncle is usually on 
the anterior inferior wall of the cartilaginous meatus, 
although there may be several furuncles. When situated 
on the anterior wall, pain is usually complained of 
when pressure is made on the tragus. When on the 
posterior wall, however, there are very often consider- 
able swelling and redness of the tissues over the mastoid 
process, which symptoms are frequently mistaken for 
mastoid disease if a careful examination of the external 
auditory canal is not made. 

In a case recently seen in consultation, which pre- 
sented certain symptoms of mastoid disease, the tissues 
were hard, brawny, and oedematous, not only over the 
mastoid process, but also in the neck. The cartilaginous 
canal was slightly red and tender, and its calibre some- 
what diminished. No furuncle could be seen. There 
was some redness of ShrapnelPs membrane. The hear- 
ing was but sliglitly affected. The patient was a man, 
sixty-five years of age, broken down in health, and he 
had latelv had several boils on the back of his neck. 
The hard and brawny tissues beliind the auricle were 
freely incised down to the bone. A few days later a 
furuncle developed in tlie cartilaginous portion of the 
external meatus, proving the case to be one of funmcu- 
losis of tlie external auditorv canal. 

After from three to five days tlie furuncle will break 
down and discharge pus ; the more superficial the fur- 
uncle the more readily will it discharge into the meatus. 
Occasionally the furuncular inflammation will subside 
without bursting. A fitter evacuation of the pus there is 
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usually immediate relief, viz., the pain and other symp- 
toms subside. This is not an invariable rule, however, 
for at times exacerbations occur, and other furuncles 
follow one another as a result of the invasion of the 
follicles or glands by the staphylococci. At times 
there will remain redness of the canal and iufihration 
of the tissues after the abscess has subt^ided, and occa- 
sionally granulation-tissue springs from tlie opening in 
the furuncle, which necessitates its removal with the 
curette or snare. 

There is usually no difficulty in making a diagnosis 
of furunculosis, especially if a probe is used to touch 
the parts. A polypus is sometimes mistaken for a 
furuncle, and so Ls an exostosis, but the latter when 
touched with a probe will seem hard and bony. 

Treatment. In the early stage, especially if the pain 
is severe, the artificial leech should be applied, and in 
some cases Leiter's coil will be found useful. When 
the furuncle is deep-seated and ver}" painful, an early 
and free incision should be made in the abscess, and also 
in all cases in which fluctuation can be detected, as 
well as in those in which the abscess has bui'st spon- 
taneously, but in which the opening is small. After 
incising the furuncle it is advisable to syringe the ex- 
ternal meatus with a 1 : 3000 bichloride of mercury 
solution, and to direct the patient to instil into the ear 
a warm, saturated boric acid solution frequently during 
the day. Warm conical -shaped carbolized poultices 
incased in gauze sometimes afford great relief. 

The patient should be directed to paint the canal with 
carbolic glycerin (1 : 30), or to instil drops of bichloride 
of mercury or boric acid solution, in order to prevent 
the bacteria from advancing further, and the treatment 
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should be continued for some time. Menthol is fre- 
quently used, and also hydrogen peroxide in cases of 
furunculosis. 

Owing to the debilitated and anaemic condition fre- 
quently observed among these patients, particular atten- 
tion should be paid to the general health. When the 
furuncle first appears, it is advisable to give the patient 
several small doses of calomel, to produce a slight laxa- 
tive effect. The sulphide of calcium, in one-twentieth 
to one-tenth grain doses, administered every three hours, 
has seemed to me to have a curative effect in many 
cases. For chlorotic females large doses of iron should 
be prescribed, and the diet should be a nourishing one. 
Cod-liver oil and the syrup of the hypophosphites are 
also useful. After the disap[>earance of the furuncle 
the patient will often complain of considerable irritation 
and itching about the external meatus. To relieve this, 
ointments containing boric acid or white precipitate of 
mercury should be applied very lightly to the canal. 

OTITIS EXTERNA HEMORRHAGICA — HEMOR- 
RHAGIC INFLAMMATION OF THE EXTERNAL 
AUDITORY CANAL. 

There seems to be a difference of opinion among 
otologists as to the significance of hemorrhagic vesicles 
on the walls of the bony auditory canal. The majority 
of writers, if they mention the occurrence of these ves- 
icles at all, attacli no particular importance to them, 
considering them for the most part as evidence of 
middle-ear inflammation. That these vesicles are found 
in the canal in cases of severe inflammation, no one will 
deny who has had much experience in the treatment of 
aural cases. I have likewise seen several cases, which 
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I have reportetl,' in which such eifusions of blood 
octiurred iiitiependeiitly of any middle-ear inflammation, 
and to my mind eouMtitiited a hernurrhagic iuflamniation 
of the auditor)' eanal. At first there are usually some 
pain, 'slight deafness, and tiimitus. On examination 
there will be tbund one or more elongated swellings 
in the Ixtny canal, usually on its inferior wall, and ex- 
tending to the drumlioad oji one side and to tlie earti- 
lagidous mciatus on the other. At times a vesicle is seen 
on the membrana tympaui. The vesicle is due to iu- 
flammatiou oi' the cutis, the dermal layer being raided 
by the sanguineous fluid. The vesicles are soft when 
touched with a probe, and are easily punctured. The 
inflammation, as a ride, reaches its height on the third 
day, and the duration of the disease is from eight to 
fourteen days. The walls of the canal become covered 
with fine white scales. The treatment consists in punc- 
turing the vesicles, evacuating their contents, and, after 
drying the canal with abs<)rbent cotton on a prolie, 
insufflating powdered boric acid. 

OTTTH EXTEKNA CEOUPOSA-CROTTPOUS INFLAM- 
MATION OF THE EXTEEKAL AUDITOEY CANAL. 
This is a rare <li,-;cast\ in wlut'h the nleatu^i and dram- 
head are covcrttl by a layer of lymph similar to that 
fonnd in croup occurring in the larynx. It is generally 
observed as secondary to otitis media or furunciilosis of 
the canal. The exudate is made up of a fine network 
containing round cells, nuclei, and epithelium. 

Prognosis. The prognosis is favorable. The false 
membrane should be removed by syringing and forceps, 
and boric acid powder should afterward be blown into 
the meatus, 

1 Archives of Otology, 1S90, vol. lii. No. 1. 
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OTITIS EXTERNA DIPHTHERITICA - DIPHTHERITIG 
INFLAMMATION OF THE EXTERNAL AUDITORY 
CANAL. 

Diphtheritic inflammcUion of the extefimal auditory canal 
is associated most frequently with diphtheria of the 
nasopharynx and middle ear, especially in cases of 
scarlet fever. Primary diphtheria of the meatus has 
been described by some writers as developing during 
an epidemic of that disease in a canal previously exco- 
riated from diffuse inflammation. The exudation, of a 
dirty gray color, when removed leaves an excoriated 
and bleeding surface. 

Prognosis. The prognosis of diphtheria of the canal 
alone is apt to be favorable, but diphtheria of the 
middle ear may lead to serious complications, such as 
necrosis and loss of ossicles, necrosis of the tympanum 
and external bony meatus. Great deafness from second- 
ary involvement of the labyrinth may ensue. The 
glands at the angle of the jaw are frequently enlarged. 

Treatment. Besides constitutional treatment, includ- 
ing the use of antitoxin, the ear should be frequently 
syringed with a bichloride of mercury solution (1 : 3000), 
and all scales, etc., removed with forceps. Afterward a 
powder consisting of equal parts of iodoform and boric 
acid should be insufflated. 

SYPHILIS OF THE EXTERNAL AUDITORY CANAL. 

Syphilitic affections of the canal are generally con- 
fined to condylomata, ulcerations, and at times gummata. 
Condylomata appear like granulations, but are differen- 
tiated from them by the existence of syphilitic manifes- 
tations on other parts of the body. 

Gummata are seldom confined to the external meatus, 
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but attack simultaneously the middle ear. A gumma 
may lead to deep ulceration and destruction of the 
concha. Syphilitic nodules make their appearance at 
times in the meatus and on the drum-head, and may 
develop into ulcers. If the patient is improperly 
treated, the deep ulceration may lead to stricture of the 
canal. Besides constitutional treatment, such as the ad- 
ministration of mercury and iodide of potash, the ear 
should be syringed with a bichloride solution (1 : 3000), 
and all secretion and scales carefully removed. The 
lotio nigra, or iodoform powder, should be used. In 
some cases it will be necessary to cauterize the gum- 
mata, if very large, with chromic acid fused on the end 
of a probe. 

0T02I7G0SIS-PARASITI0 INFLAMMATION OF THE 
EXTEBNAL AUDITOBY CANAL. 

This is a name given to a parasitic inflammation of 
the external auditory canal. Aspergillus niger, or 
nigricans (see Fig. 42), is the fungus most commonly 
observed, although there are other varieties, viz., the 
Aspergillus flavus and Aspergillus funiigatus. 

Etiology. The disease is said to be frequent among 
the Russians, who live in poorly ventilated and damp 
houses, dampness being favorable to the growth of the 
fungus. According to some writers, an abnormal secre- 
tion in the meatus due to eczema, or a slight discharge 
in chronic purulent otitis media, favors the growth of 
the fungus, while others believe that fungous growths 
are developed after the instillation of oily solutions. 
Very frequently the cause of the disease cannot be 
ascertained. 

Otomycosis is observed rarely in children or aged 
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persons, but more frequently among the middle-aged, 
while the poor are more often affected than those in 
better circumstances. 

Fig. 42. 




A perglU Ig i a (P n ) 

A. Mycell m red with m f II v. B H rh . C. Sporan- 

giutn with ripe spores. W. Hypha. D. Reoeptaoulum. E. SttriemalawUli 



Symptoms. Wlien the superficial layers alone are 
affected there are but few symptoms ; but later, when 
inflammation occurs, the patient complains of itohing 
and pain, which may bo quite sliarj) in some instances. 
There are usually some tinnitus and deafness. 

App«araiices of the External MeatnB. The canal, espe- 
cially the bony portion, will be covered with loose scales, 
which, in the case of Aspergillus niger and fumigatns, 
are stud<leil with blackish .spots. In cases of Aspei^illns 
flavuB the epithelial scales are covered with mveeliiim, 
which appears like ayellowish powder. After removing 
the epithelial scales the canal and dnimhead are usually 
found retl and swollen. The appearances of the dis- 
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ease are quite characteristic when observed through the 
speculum; but in order to be sure of a diagnosis a 
microscopic examination is necessary. 

Besides the epithelial scales and network of myce- 
lium, one observes under the microscope cylindrical fila- 
ments or fruit-stalks, which are supplied \inth septa 
or hyphae, and which support the fruit capsule or head 
of the ftmgus. 

Prognosis. The prognosis is favorable when the case 
is properly treated, but if neglected the disease may 
continue for a long time, with many relapses, until the 
ftmgus becomes exhausted. 

Treatment. After removal of all scales, etc., from the 
canal, the ear should be filled with a solution of bichlo- 
ride of mercury in alcohol (1 :3000). Absolute alcohol 
should be used if it does not cause too much burning, 
and should always be instilled warm. Otherwise water 
should be added to the alcohol. This treatment should 
be carried out two or three times a day for several days, 
and occasionally after this for several weeks, in order 
to be certain of destroying the fungus. Other solutions 
which are recommended are 2 per cent, alcoholic solu- 
tion of boric acid or salicylic acid. Some surgeons 
prefer boric acid powder instead of an alcoholic solution. 

POLYPI. 

Granulations and polypi are found at times in the 
external auditory meatus, as a result usually of fur- 
uncles or of caries or necrosis of the bony walls. For 
the treatment of such cases, the reader is referred to the 
chapter on Polypi of the Middle Ear. 
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ECZEMA, ACUTE AND CHRONIC. 

Eczema of the auricle has already been described, and 
the reader is referred to that chapter for treatment of the 
disease aflPecting the external meatus. Reference has also 
been made in the same chapter to herpes zoster, lupus, 
and other skin affections involving the auricle. 

In herpes zoster the vesicles may be found not only 
on the posterior surface of the auricle, and especially the 
lobule and the parts in front of the tragus, but also 
on the anterior superior wall of the external meatus. 
Vesicles have also been found on the membrana 
tympani. 

SEBOBBHCEA. 

A seborrhoeal condition of the auditory canal is 
observed at times, when it is apt to be associated with 
a seborrhoea of the face and scalp. It gives rise to more 
or less itching, deafness, and tinnitus, especially if the 
external meatus contains moist scales and seborrhoeal 
fluid. After the scales have been removed, the best 
results will be obtained from the insufflation of boric 
acid or of boric acid and zinc oxide powder. In some 
cases ointments containing amnion iated mercury, or the 
red oxide, are to be preferred, while especial attention 
should be paid to the patient's general health. 

SEBACEOUS TUMORS. 

These tumors are found in the external auditory 
canal, and should be treated in the same manner as 
those in the auricle. Epithelioma at times attacks the 
external meatus primarily, but is more likely to spread 
to the canal from the auricle or face. 
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I cerumen is a frequent cause of deafness, 
and when found in one ear it is very apt to be present 
in the other one as well, so that it is ahvaya wise to 
examine both canals. Ceramen may remain in the 
I canal for years, and in consequence become as hard as' 
I bone. The cause of the accumulation seems to be due, 
in some instances, to a scaly condition of the walls of 
the canal, which prevents the cerumen from escaping as 
' it should do. Once it begins to accumulate, a plug is 
I formed rapidly. In other cases tlierc seems to be an 
overabundant secretion of cerumen, especially in per- 
sona affected with acne and seborrhtea of the face. 
I Anything which prevents the cerumen from coming 
f out of the orifice, such as atresia of the canal, eonstric- 
I tion from swollen tissues or bony growtlis, or numerous 
L haire about the tragus, will act as a cause. Another 
cause ia due to the fact that patients frequently try to 
I cleanse the ear by pouring soap and water into the 
canal, and then attempt to dry the car with the end of 
a towel, thus pushing the cerumen further in. 
Symptoms. Cerumen in lai^ quantities may be 
y present in the external meatus for a considerable period 
j without causing any inconvenience, as long as it does 
[not rest against the drumhead, and provided there is a 
I passage for the transmission of the waves of sound to 
I the membrana. When the canal is closed or the plug 
l&Us against the membrana tympani, the patient will 
l.theQ complain of a sense of fulness and deafness. Other 
Iffyraptoms are autophony, or a hollow sound to one's 
f vcnce like "talking into a barrel"; occasionally, giddi- 
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ness and vertigo, and hallucinations of hearing. Epi- 
leptic attacks have been caused by the presence of hard- 
ened cerumen in the auditory canal. When the plug 
is very large, it may irritate the walls of the canal and 
give rise to more or less pain. In aged persons the 
external meatus becomes flattened, so that the cerumen 
is more likely to accumulate. If cerumen collects and 
forms a plug, such condition is very likely to recur. 

Laminated epithelial plugs, or keratosis obiurans, may 
be a cause of deafness in some cases, the plugs being due 
to a gradual collection and accretion of epithelial laminae 
derived from the external auditory canal. They give 
rise to the same symptoms as inspissated cerumen. 

Diagnosis. Frequently a diagnosis can be made with 
the eye if the auricle is pulled upward and backward. 
After introducing a speculum, with light reflected from 
the head-mirror yellowish or brownish masses will be 
seen, and by toucliing the same with a probe a diagnosis 
of cerumen or epithelial i)lug can usually be made. 
Sometimes an error in diagnosis is made where there 
are numerous stiff hairs in the canal covered with ceru- 
men. It is necessary to push the speculum beyond 
these hairs. Again, the speculum may be directed 
against a layer of cerumen on the wall of the canal, 
or a wad of cotton, or a foreign body may be smeared 
over with cerumen and be mistaken for a plug, or the 
canal may be filled with dry cholesteatomatous masses, 
or dried blood. Tests made with tuning-forks will show 
increased bone-conduction on the affected side unless 
the inner ear is affected. 

Prognosis. When the deafness has come on suddenly, 
complete restoration of hearing will usually result after 
removal of the cerumen. One should be guarded in ex- 
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I pressing an opinion, however, before removing the plug, 
I for the case may l>e complicated by adhesive catarrh or 
I labyrinthine disease. 

Treatment. When the cerumen or laminated epithe- 
I lial plug is hard, it should be softened by the iriHtilla- 
[ tion of the following : Sodse bicarb., gr. xxv ; glyc- 
leriii., 3J; aquffi, 5J- The drops should be alloweil to 
I remain in the canal for fifteen minutes before syringing. 
f Frequently the plug is so hard that it is necessary for 
f the patient to use this solution three or four times a day 
I for several days before the mass can he removed with 




Itfae syringe. A syringe and warm water (containing in 
EsolutioD a teaspounful of bicarbonate of soda to the pint) 
Kare the best means of removing cerumen. A convenient 
f syringe is the one represented in Fig, 43, which is made 
I of glass, with hard-rubber attachment*! and metallic 
gs. The hard rubl>er at each end can be unscrewed 
1 the glass barrel can be kept very clean. The syr- 
hage holds about two ounces. The point of the syringe 
H8 quite small, to enable tlie surgeon to direct the stream 
F water between the wall of the canal and the plug. 
[This is not a safe syringe to place in the hands of the 
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patient. The sdft-nibber bulb is geueraJly recommendSB 
for piitieutM, or the hard-rublwr syringe with a. large 

till. 

Before using the syringe, the surgeon should be sure 




of g(Jod illnmiuatiun, aiid should direct the stream of 
water between the plug and the canal at different jwinta, 
in order to have the return current force the obslruetion 
outward. The ordinary pus basin (sec Fig. 44), hold 




: the ne.'k ;iiid j.ist IhImw ihv ainirlc, makes an 
excellent basin with wiiieh to catiOi tiic return flow 
from the meatus, or the vessel (see Fig. 45) especially 
devised for the purpose. A graduated glass vessel, 
containing a solufioo of bicarbonate of soda, should be 
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used for holding the clean water, and under no circum- 
stances should the same vessel be used for both pur- 
poses. Very little force should be employed in syr- 
inging the ear, for fear not only of doing damage to the 
drumhead, but also on account of the danger of ciausing 
vertigo or faintness in the patient. The surgeon should 
also inspect the ear from time to time, and frequently it 
will be necessary to remove the plug with curette forceps 
(Fig. 22) or with blunt curettes, of which there are 
three sizes. The syringe should always be used, if pos- 
sible, and only in skilled hands and under good illu- 
mination from a head-mirror should curettes or other 
instruments be employed. After the cerumen has been 
removed the canal should be dried carefully with ab- 
sorbent cotton on a cotton -holder, made of aluminium 
(Fig. 24), with a roughened end, and afterward the ear 
should be inflated by Politzer's method, as the drum- 
head will usually be found more or less retracted. Then 
a piece of absorbent cotton should be inserted in the 
meatus and worn for the rest of the day. In some cases 
the walls of the canal may be found excoriated, and in 
such it will be necessary, after drying the canal, to in- 
sufflate powdered boric acid and zinc oxide (equal parts). 
When the plug consists for the most part of layers 
of epithelium, frequent syringing will often be insuffi- 
cient, so that it will be necessary to use forceps. 

FOREIGN BODIES. 

Foreign lK)dies found in the external meatus are of 
every shape and variety. There are : 

1. Those that are animate — consisting of various 
insects, viz., fleas, bed-bugs, cockroaches, etc. 
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2. Those that are inanimate, such as wads of cotton, 
pieces of paper, ends of slate-pencils, fruit-kernels, 
beads, cherry-stones, etc. 

3. Those that are liable to swell and thus become 
enlarged, as beans, onions, kernels of wheat, etc. 

Foreign bodies that do not swell and which do not 
cause irritation or inflammation of the canal may remain 
in siiii for many years without causing any discomfort. 
Children are much more apt to put foreign bodies in 
their ears than adults. 

Symptoms. There is usually more or less disturbance 
of hearing to almost complete deafness, depending on 
the size, shape, and position of the foreign body. There 
may be a sensation of pressure or tension and subjective 
noises, accompanied by more or less pain, according to 
the irritation and inflammation of the canal, drum mem- 
brane, or middle ear. The most serious symptoms often 
arise from unskilful attempts at removal of foreign 
bodies, when the auditory canal is lacerated and the 
drumhead is injured, and severe inflammation results. 
There may be certain reflex phenomena, such as pain 
in the head, vertigo, dizziness, vomiting, and coughing. 
In one case reported, a persistent cough with vomiting 
was caused by the pressure of two beans in the auditory 
canal, while in rare instances attacks of e})ilep8y have 
been reported as cured after the removal of foreign 
bodies. 

Prognosis. The prognosis is usually favorable except 
in cases in which attempts on the part of an ignorant 
person have resulted in serious injury to the canal, 
drumhead, and middle ear ; or in which the foreign 
body has become wedged in the dee})er })arts of the 
canal or middle ear, and severe inflammation has fol- 
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lowed; or in which pus has not found an outlet, and 
brain complications have developed. 

Treatment. In regard to treatment, much depends on 
the nature of the foreign body, whether impacted or 
not, the length of time that it has been in the ear, and 
the amount of irritation and inflammation of the parts. 
The first and most important step for the surgeon is to 
examine the ear with a speculum and good illumination, 
and determine for himself, and not rely on the patient's 
statement as to the presence of a foreign body in the 
ear, for I have seen serious harm done when this pre- 
caution had been neglected and instruments had been 
unskilfully used. When this unfortunate accident has 
happened, it will be necessary at first to reduce the 
inflammation before attempting the extraction of the 
foreign body. When, however, there is but little, if 
any, swelling or inflammation of the canal, and the 
foreign substance is not wedged in, the syringe and 
warm water are usually all that are necessary to remove 
the foreign body. The auricle should be drawn back- 
ward and upward, while the stream of water is directed 
between the foreign body and the wall of the canal, and 
it is well at the same time to incline the patient's head 
toward the affected side. Some writers advise that 
the patient be placed in the recumbent position, so 
that the head will hang somewhat over the end of the 
table, and in this way the upper posterior wall of the 
auditory canal will be below the membrana tympani, 
and thus form with it an inclined plane. 

In the case of foreign bodies likely to swell, oil or 
glycerin should be poured into the canal, and the ear 
should then be syringed, or after syringing with water 
enlargement of the foreign body can be prevented by 
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immediately pouring alcohol into the ear. When 
the drumhead is perforated or the foreign body has 
been forced into the middle ear, some writers advise 
inflation of the ear to assist in the removal of the object. 
When an insect has gotten into the ear, it is best to 
kill it first by instillations of oil, when it can usually 
be removed by syringing or by means of forceps. 
Occasionally a very small insect will enter the ear 
and give great annoyance to the patient, while it may 
escape the observation of the surgeon. In such cases 
it is always well to syringe the ear. 

When the patient comes for advice, and on examina- 
tion it is found that the canal has been lacerated by 
attempts made at extraction, and especially if the for- 
eign body cannot be seen, it is always best to allay 
the inflammation, if possible, before proceeding to any 
operation. If serious symptoms develop, such as severe 
pain and meningeal irritation, the surgeon must decide 
as to the propriety of an immediate operation. In such 
cases, where the syringe has failed, it will be necessary 
to resort to instruments, of which all sizes and shapes 
have been devised, viz., forceps, blunt and sharp hooks, 
curettes, loops of wire, scoops, etc. No one instrument 
is suitable for all cases. It is necessarv at times to 
anaesthetize the patient before resorting to the use of 
instruments, especially when the body has become 
wedged in the deeper portions of the canal, and in the 
case of small children. The forceps shown in Fig. 23 
and Fig. 46 arc excellent ones. In using them, how- 
ever, great care should he exercised not to push the 
foreign body further inward, if it cannot be grasped at 
once. A bent probe or a curette can frequently be 
passed around the foreign substance. 
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An old method of removing foreign bodies, which has 
been revived, consists in dipping the point of a camePs- 
hair brush into a solution of glue and touching with 
it the foreign body, which has previously been dried, 
and leaving it in position until the brush sticks, and 
then withdrawing it with the foreign body attached. 
This method is best adapted to round, smooth sub- 
stances and to those liable to swell, and also to those 

Fig. 46. 




Allen's foreign-body forceps. 

cases in which there is no discharge from the meatus, 
which would prevent the glue from drying. When the 
membrana tympani is perforated, injections of warm 
water through the Eustachian tube by means of the 
catheter will sometimes dislodge a deeply impacted 
foreign body. The galvano-cautery has at times been 
used to divide a foreign body })iecemeal, which had 
become wedged in, before attempting to remove it. 
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Occasionally it becomes necessary to detach the auricle 
and posterior wall of the cartilaginous canal by making 
an incision behind the pinna close to the canal, when 
the foreign body has become impacted in the bony 
auditory canal or has been forced into the middle ear. 
This procedure allows the surgeon much more space 
for the use of instruments. 

Nothing but the syringe and warm water should ever 
be used by the surgeon, in the case of a foreign body in 
the ear, unless he understands thoroughly the use of the 
speculum and head-mirror and has had considerable 
experience in the treatment of aural patients. 

INGROWING HAIRS. 

Hairs from the auditory meatus at times are so thick 
and long that they may interfere with the hearing, or 
they may even rest against the drumhead, giving rise to 
noises in the ear, especially when the patient moves his 
jaw. Epilation is required in extreme cases. 

HEMORRHAGE FROM THE EAR. 

Hemorrhage from the ear, beside being due to direct 
injuries from foreign bodies, may be caused by fracture 
of the bony canal following a blow on the jaw. Bleed- 
ing from the ear, or vicarious menstruation, sometimes 
occurs in females during the menstrual period. 

EAR-COUGH. 

This phenomenon is noticed frequently in patients 
when examination is made of the ear bv the introduc- 
tion of a spccuhnn. Foreign bodies and impacted ceru- 
men in the external meatus have been known to cause 
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severe attacks of coughing. The explanation is that 
the cough, reflex in character, is due to irritation of the 
auricular branch of the pneumogastric (which latter 
supplies the auditory canal). 

ADHESIONS AND CONTRACTIONS OF THE MEATUS 

-EXOSTOSIS. 

Swelling and infiltration of the lining membrane of 
the external meatus may occur during the course of 
chronic suppurative otitis media, and in some cases of 
inflammation of the external auditory canal, and thus 
lead to contraction of the external meatus. During the 
course of long-standing suppuration from the middle 
ear in cases due to diphtheria or syphilis, or to injuries 
of the canal from instruments or chemicals, cicatricial 
strictures may result, and give rise to alarming cerebral 
symptoms, if operative procedures are not immediately 
undertaken, so that pent-up secretions may escape. 
When the contraction is due simply to hypertrophy of 
the tissues from inflammatory infiltration, much may be 
accomplished by treatment. Attention should first be 
directed to the cure of the chronic otorrhoea if present, 
while the infiltration of the tissues will often subside 
under the use of ointments containing mercury. In 
the case of strictures, some are circular while others 
are annular in shape, and the opening, being as small 
as a pin^s head, may be mistaken by the inexperi- 
enced observer for a perforation in the drumhead. 
The contraction may in other cases extend from the 
bony canal to the external orifice of the meatus. Bony 
strictures also are observed, which are due to periosteal 
ossification of the walls of the external meatus or to 
hyperostoses. Osseous strictures are associated often 
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with caries and necrosis of the temporal bone, and de- 
velop after sequestra have been removed. The deafness 
in these cases will depend altogether on the condition of 
the middle ear, and also on the amount of secretion or 
epithelial scales that is retained behind the stricture. 
In making a diagnosis of stricture, a careful examina- 
tion should be made with the probe, to ascertain 
whether the stricture is due to membrane or to l)one. 
Treatment. The most important point in the treats 
ment should be the cure of any otorrhoea or inflammation 
of the external auditory canal. If the inflammatory 
hypertrophy does not diminish under such treatment, 
the contracted parts may be dilated by inserting plugs 
of absorbent cotton soaked in a carlM)b'c acid or Ix)ric 
acid sohition, especial care being taken not to leave 
them in too long at a time, as secretions are apt to be 
retained behind them. An annular stricture should be 
excised and the canal further dilated bv the use of 
cotton plugs or the insertion of sponge-tents. If 
these means fail, laminaria tents are sometimes em- 
ployed, but, as a rule, they are too painful. I have 
in some cases inserted rubber tubing, through which 
a quill tootlipick liad been passed, the idea being to 
prevent collapse of the rubber tube, and thus allow the 
pus to escape, and at the same time to exert continuous 
])ressure against the walls of the external meatus. In 
all cases in which there is suj)puration, as in chronic 
otorrhoea, tlu* ])us should be n^nioved earefullv bv 
syringing with a bichloride of mercurv or boric acid 
solution before inserting the tube. ITard-rubber and 
silver tubes an* used also for the same ])urpose. When 
the stricture is osseous, very little can be accomplished 
in the way of dilating the canal excej)t by operation. 
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The latter should never he undertaken unless pus or 
some other secretion is prevented from escaping, or 
there is extensive caries or necrosis. In such cases 
the auricle should be displaced forward and the lining 
of the posterior wall of the canal dissected away, to 
give a good view of the seat of the operation. 

Beside hyperostoses , already mentioned, exostoses are 
found in the canal. These are new formations of bone. 
Their structure may be very dense, like ivory, or spongy, 
or even hollow ; they may have very broad bases or be 
pedunculated; and they may exist singly in one or 
both ears, or may be multiple. I have seen cases in 
which there were many white nodules situated on the 
walls of the external auditory canal and close to Shrap- 
nelFs membrane. Exostoses may be due to chronic 
periosteal inflammation of the bony canal as a result of 
fracture, or may result from chronic suppurative otitis 
media. Polypi and new cartilaginous growths occa- 
sionally ossify. Syphilis, gout, and rheumatism are 
mentioned as causes of these bony tumors, but, accord- 
ing to my experience, sea-bathing plays a much more 
important r6le. 

Diagnosis. By means of the probe the diagnosis can 
usually be made, as the tumor will be found hard and 
resisting, and frequently very tender to the touch. 

Treatment. When the exostoses are small and do not 
interfere with the hearing-power, and do not prevent 
the escape of cerumen and other secretion, no operative 
measures are usually required. A pedunculated growth 
can easily be removed with the chisel and mallet, but 
an exostosis with a broad base, and of compact tissue, is 
not easily excised. 

When it becomes necessary to operate because con- 
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siderable deafness has resulted, or because alarming 
symptoms have ensued from retention of pus, the 
auricle should first be displaced forward and the tumor 
removed by means of the mallet and chisel or gouge, or 
by the burr, which can be rotated by a motor. The 
most thorough aseptic precautions should be followed 
and all instruments thoroughly sterilized. 

After the removal of an exostosis the hemorrhage 
should first be controlled, and then the canal should he 
filled with a strip of iodoform or boric acid gauze. 

The use of mercury and iodide of potash is indicated 
in all cases in which there is a history of syphilis. Some 
surgeons recommend painting the exostosis with tincture 
of iodine, but such treatment is of little if any avail, 
while there is great danger of causing a severe inflam- 
mation of the external auditory canal from its applica- 
tion. 



CHAPTER V. 

DISEASES AND INJURIES OF THE DRUMHEAD AND 

MIDDLE EAR. 

MYRINGITIS, ACUTE AND CHRONIC. 

Many otologists do not believe that inflammation 
of the membraua tympani (myringitis) ever occurs 
without simultaneous involvement of the middle ear. 
In the acute stage the drumhead will be found con- 
gested in part only or in its whole extent. In the later 
stage there is apt to be an effusion of serum in the 
dermal layer, as well as slight effusions of blood, while 
small vesicles, filled with serum, often develop. As a 
rule, the dermal layer alone is involved ; but in severe 
inflammation abscesses sometimes form in the deeper 
layers of the drumhead, when it becomes much more 
difficult to distinguish tliis form of inflammation from 
acute otitis media. 

Symptoms. Pain, usually moderate in character, is 
complained of, although it may be sharp and stinging 
in severe cases. Other symptoms are a pulsating noise 
and more or less tinnitus. The disturbance in hearing 
is usually much less than in cases of acute otitis media, 
and one is justified in making a diagnosis of acute 
myringitis when, in spite of more or less swelling or 
bulging of the membrane, the hearing-distance is not 
materially affected. Frequently, however, the two dis- 
eases are associated, or a case beginning as an inflam- 
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mation of the drumhead is followed by acute otitis 
media, so that in many instances it becomes difficult to 
separate the two. The duration of the disease is usually 
four or five days. After the vesicles have burst, the 
membratia assumes a macerated appearance aud the 
dermal layer peels off, leaving a congested drumhead. 
In the chronic form there is more or less suppuration, 
with the formation of granulations or ulceradons on the 
drumhead if the disease has run a protracted course. 

Treatment. In severe cases the artificial leech should 
be applied, while in the mild form of this inflammation 
the vesicles generally burst and recovery follows in a 
few days. The insufflation of boric acid powder is indi- 
cated in the latter cases. In the chronic form boric acid 
alone or combined with zinc oxide (equal parts) should 
be insufflated, or drops should be instille*.!, containing 
zinc sulphate, copper sulphate, or lead acetate, in the 
proportion of four grains to the ounce. Granulations 
should be cauterized with nitrate of silver fused on the 
end of a probe. 

nrJUBIES OF THE UEMBBANA TTMPAm. 

Injuries of the drumhead are usually caused (1) by 
the introduction of a foreign l>ody, (2) by a blow or 
explosion pr()duciug a sudden condensation of air in 
the external meatus or tymjianum, or (3) by a fracture 
of the cranial bones, thus involving the drumhead. 

Diving, sea-bathing, Imxing the ears, the disehai^e of 
cannon, and gunshot wounds are frequent causes of rupt- 
ure ; also violent panixysms of coughing, vomiting, and 
sneezing. Again, ruptures are ot\en met with in pa- 
tients who have trie<l to remove wax from the ears with 
toothpicks and hair-pins, and have pushed them in too 
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far, so that these and other unskilful attempts at the 
removal of foreign bodies often cause serious trouble. 
Rupture of the drumhead has been known to follow 
a too violent inflation of the ear by Politzer's method, 
and also the sudden exhaustion of the air from the ex- 
ternal meatus by the use of Siegle^s otoscope when 
attached to a force-pump. In the cases where rupture 
occurs from the sudden condensation or rarefaction of 
air, it will generally be found on examination that 
catarrhal changes have taken place in the membrana 
tympani, and that there is more or less obstruction to 
the entrance of air through the Eustachian tute. 

In direct injuries the point of rupture Is most fre- 
quently observed in the anterior half of the drumhead, 
and the size and shape of the rupture or perforation 
depend to a great extent on the nature of the instru- 
ment used. A sharp-pointed instrument is apt to cause 
somewhat round a wound (see Plate IV., Fig. B), the 
edges being covered with dark -red blood, and frequently 
there is more or less blood in the canal, with laceration 
of the meatus. Inflammation of the middle ear, fol- 
lowed by suppuration, may result from direct injuries. 
The shape of the rupture produced by indirect violence 
is, as a rule, gaping, so that the inner wall of the tym- 
panum will be seen. (See Plate IV., Fig. C.) This 
wall will appear reddish yellow in color, in direct con- 
trast to the bright-red hue observed in cases of acute or 
chronic otitis media. The most frequent seat of the 
rupture is in the posterior half of the membrana, and 
the shape of the perforation is usually round or oval, 
with the long axis of the oval running parallel with 
the direction of the radiating fibres. There is, as a gen- 
eral rule, but one rupture. When the rupture is due to 

10 
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a fall or blow, there may occur at the same time concus- 
810 Q of the labyrinth, with marked deafness, and it is in 
such cases, as well as in those in which suppurative 
inflammation of the middle ear has developed, that per- 
manent disturbances of hearing frequently remain after 
the perforation has healed. 

Beside the causes already mentioned, a case^ has been 
reported of injury to the membrana tympani from a 
twig. The patient was walking through the woods 
when a twig of a branch penetrated the right auditory 
canal, rupturing the drumhead. In another patient the 
injury to the ear was due to a pistol-shot wound. The 
most serious cases are tliose in which there is concussion 
of the labyrinth from a fall or blow. The prognosis 
in such instances must always be grave, and on account 
of their medico-legal significance they become of great 
interest to the aural surgeon, who is frequently asked 
to give expert testimony as to the diagnosis and prog- 
nosis of such accidents. In order that the surgeon 
may express an opinion as to wlietlior the rupture is of 
traumatic origin, it is absolutely essential tliat the drum- 
head be inspected immediately after the alleged injury. 
Just after an injury to the drumliead from a sharp- 
pointed instrument, as previously mentioned, the edges 
will be covered with dark-red coagulated blood ; and if 
the rupture is large, the middle-ear wall will appear 
yellowish red. If suppuration has already occurred, it 
IS impossible to make a diagnosis of traumatic rupture. 
Usually when the perforation has been due to disease of 
the middle ear, even when of largc^ size, a sharp, hissing 
sound is heard when air is forced throuirh the Eustachian 
tube by the Valsalvian or Politzer method ; while in 
' Bacon : Transactions of American Otological Society, 1888. 
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a normal ear which has been ruptured through trauma- 
tism, the escapiug air causes a broad, deei>breathing 
sound. InjuriL',s to tlie drumhead from sharp instru- 
ments heal rapidly, as a rule, if inflammation of the 
middle ear does not follow. 

If suppurative inflammation occurs, the disease may 
become chronic and lead to complicatious, or the drum- 
head may be thickened and adhesions take place, or 
there may l>e concussion of the labyrinth with or with- 
out rupture of the drumhead. In all such cases per- 
manent disturbances of hearing may remain. In cases 
in which deafness results from a blow or fall, and the 
drumhead and external mesttus appear normal, while 
there is loss of bone-conduction, as shown by the tuning- 
fork, the aui^eon should be very guarded in expressing 
SD opinion as to the cause of the deafness, for in such 
instances much depends on the answers given by the 
patient, who may be a malingerer. Tuning-fork tests 
show that the bone-conduction is much diminished or 
even lost in labyrinthine disease, while the patient is 
apt to complain of subjective noises, giddiness, deafness, 
and a dull feeling In the head. 

A case^ has been reported in which a suit was brought 
for damages on account of an alleged blow on the ear. 
In this instance the boy was a catarrhal subject, and the 
hearing was as much affected on one side as on the other. 

Treatment. It is most important that the instillation 

of drops and syringing the ear should carefully be 

avoided in all cases of simple rupture. The patient 

should be kept quiet and jdaecd on a low diet for a few 

I days, and a piece of absorbent cotton should bo inserted 

1 the meatus. When inflammation of the membrana 

> Bacon : New York Mt-diutl Journal, December 12, 1888. 
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occurs, the artificial leech should be applied in front of 
the tragus (see Treatment of Acute Otitis Media) ; 
if suppuration ensues, the same treatment should be 
followed as that indicated for acute suppurative otitis 
media. When concussion of the labyrinth has occurred, 
permanent disturbance of hearing and tinnitus will occa- 
sionally remain in spite of all treatment. In some cases, 
nerve tonics containing strychnine sulphate are indicated. 
Others improve under the administration of iodide of 
potash and hypodermic injections of pilocarpine. The 
constant electric current is beneficial in other instances. 
A rare form of injury to the drumhead is fracture of 
the handle of the malleus. The lesion may be due to 
a fall or to a direct injury to the membrana tympani. 
It is possible to make a diagnosis of this condition if 
the surgeon can discover a false point of motion in the 
long handle while the patient inflates the ear by the 
Valsalvian method. 

OTITIS MEDIA ACUTA, OR ACUTE INFLAMMATION 

OF THE MIDDLE EAR. 

Acute inflammation of the middle ear may be either 
catarrhal or purulent. Very frequently, however, one 
disease runs into the other, so that it is extremely diffi- 
cult in some eases to make any distinction. 

OTITIS MEDIA CATARRHALIS ACUTA, OR ACUTE 
CATARRHAL INFLAMMATION OF THE MIDDLE 
EAR. 

There are in the first stage considerable hypersemia 
and swelling of the lining membrane of the tympanic 
cavity and of that covering the ossicles and inner sur- 
face of the drumhead. There is probably a more or less 
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hyperietiiic condition of tliti lining membrane of the 
mastoid cells in many, if not all, cases of tliis disease. 
After the acute stage there fiiUows more or less ett'usion 
of serum containing exudation cells. In severe cases 
there may be ecchymoses. The epithelium lining the 
tympanum peels off aud becomes macerated. Thick 
mucus, pus-cells, and numerous red blood-corpuscles are 
found in the tympanic cavity. In some instances the 
mucus is very tenacious and stringy, while in others there 
is a preponderance of pus-cells. This affection is what is 
commonly called "earache" in children, and some 
children are especially liable to frequent attacks. It 
is more often observed during the spring and winter 
months, when sudden changes in temperature are apt to 
occur, 

Cansatioii. This disease most frequently follows a 
pharyngitis or " cold in the head," or it may be due to 
long exposure to wet or cold, or sea-bathing ; (ir it may 
be a complication of the acute infections diseases, such 
as measles, scarlatina, whooping-cough, or pneumonia, 
bronchitis, tuberculosis, puerperal fever, cerebrospinal 
meningitis, and syphilis. Another cause is the use of 
the nasal douche, by means of wliich water entering the 
Eustachian tube sets up an acute inflammation. In 
many instances the same accident follows the pernicioas 
practice of " sniffing up" salt and water for the relief 
of nasal catarrh. 

Teething children are liable to attacks of catarrhal 
otitis media, which frequently develops into the puru- 
lent form with perforation of the drumhead. 

Sea-bathing is one of the causes of this disease as well 
as nasopharyngeal catarrh, or it may be due to the pres- 
ence of adenoid gruwtlis and enhii^'d tonsils. In sea- 
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bathing there is a liability that water filling the external 
meatus may cause an inflammation of the canal or 
middle ear, while, on the other hand, an acute otitis 
media may result from water entering the middle ear 
through the Eustachian tube. Parents should forbid 
children to " duck " the head or to dive while bath- 
ing, and should always insist that they wear in the ear 
a piece of non-absorbent cotton-wool. 

Symptoms. There is a dull feeling or fulness about 
the ear, or the pain may be sharp and stinging in char- 
acter and quite severe at night. Infants are liable to 
scream and to put the hand to the side of the head. 
Headache is sometimes complained of. The pain fre- 
quently radiates about the ear and side of the head, and 
shoots toward the teeth, and the patient may complain 
of pain on opening the mouth and when pressure is 
made just below the lobule. In children, more espe- 
cially, this form of disease is accompanied by fever, 
while in rare instances delirium and convulsions are 
observed. In infants meningitis is sometimes suspected 
until an examination of the ear reveals the cause of the 
disease. The pain, though much less severe in acute 
catarrhal than in acute purulent otitis media, is due to 
the severity of the inflanmiation itself, to the pressure 
exerted on tlie drumhead by the exudation, or to great 
retraction of the drumhead. 

Constriction of the Eustachian tube interferes with the 
proper ventilation of the tympanic cavity ; owing to ab- 
sorption of the air in the tympanum having taken place, 
the drumhead becomes retracted from the atmospheric 
pressure and the patient complains of pain. 

In the milder cases the pain is of short duration, but 
in the more severe ones it is apt to continue for several 
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days, while during convalescence the patient has a feel- 
ing of fulness and pressure in the ear. 

Tinnitus, or noise in the ear, of a hissing, rushing, 
singing, or pulsating character, is a source of consider- 
able annoyance to the patient. The deafness in the 
early stage as well as the tinnitus is due to the intense 
hyperaemia and to inflammatory exudation. The dis- 
turbance in hearing is apt to be more marked during 
the stage of exudation, but the degree of deafness does 
not depend so much on the amount as on the seat of the 
exudation in the middle ear. If both fenestrse in the 
middle ear are clogged, there is apt to he great deafness. 
A patient frequently complains of autophony — L €., a 
muffled sound of his own voice, which is likened to the 
hollow sound heard when talking with the head in a 
barrel. Another source of annoyance is the hearing by 
the patient of the same note double — that is, a tuning- 
fork when vibrating and held close to each ear will seem 
a tone or half a tone higher usually on the affected side. 
This same phenomenon also occurs in labyrinthine dis- 
ease and in some cases of exostosis. 

In children the pain is especially apt to come on 
during the night, while in the daytime it is not gener- 
ally so seven*. Parents very often attach but little 
importance to such attacks, and consider that it is not 
necessary to seek professional advice for a mere earache. 
Repeated attacks, however, frequently lead to changes 
in the drumhead and adhesions, and later in life to 
deafness. There would be far fewer cases of incurable 
chronic middle-ear catarrli if these children during early 
life had receivcnl ])r()per treatment. The duration of 
the dis<nise varies from a few davs to a week or ten 
days. There may be several relapses. Much depends 
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on the general condition of the patient and on the 
causation. 

Appearances of the Membrana Tympani. In less 
severe cases the drumhead appears congested, especially 
about ShrapnelPs membrane and the long handle of the 
malleus. (See Plate IV., Fig. D.) The bony canal 
may or may not be involved. In severe cases the whole 
membrane is of a reddish, angry-looking color, and fre- 
quently has a gray appearance on account of the infil- 
tration of the dermal layer. The only landmark, the 
short process, appears as a red or yellowish-white point. 
The posterior superior quadrant of tlie membrane may 
present a bulging appearance due to inflammatory in- 
filtration. In some cases there may be vesicles and 
interlamellar abscesses. Bulging and exudation sacs in 
connection with the tympanic cavity are occasionally 
observed. In other eases there may be a bulging out- 
ward of Shrapnell's menibnuie or of the posterior in- 
ferior quadrant of the membrana vibrans, due to the 



DESCRirTION OF Pj.ATE IV. 

^.—Normal memljraiia tympani. Pages 40-77. 

/?.— Injury to drumhead from a sliarp-pointed instrument. Congestion 
in Shrapnell's membrane and along the handle of the malleus, 
rage 11"). 

r.— Rupture of drumhead due to indireet violence. Page 145. 

Z).— Acute catarrhal otitis media. Ilypertemic api)earance of the mem- 
brana tympani in tlie early stage. Page 1.V2. 

E. — Sero-mucous catarrh of the middle ear. Fluid in tymi)anum seen 
through transparent membrana tympani. Page loC. 

/'.—Acute jmrulent otitis media. Deeply congested membrana tympani. 
Perforation in the lower anterior quadrant. Page 162. 

G.— Acute catarrhal or purulent otitis media. Stage of resolution. Mem- 
brana tympani gradually assuming a grayish appearance. Tortuous 
vessels extending from the periphery to the handle of the malleus. 
Pages 153 and 165. 

//.—Chronic catarrhal otitis media. CJreat retraction of drumhead, with a 
chalky deposit, crescentic, in shape, in posterior portion. Page 217. 

A'.— Chronic; ])urulent otitis media. Lar^e i)erforation. Handle of malleus, 
resting against the inner tympanic wall. Page 248. 
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presence of fluid in the tympanum. The congestion 
gradually disappears when resolution begins, and the 
membmna at first assumes a grayish appearance, with 
small, tortuous vessels running from the periphery 
toward the handle of the malleus. (See Plate IV., 
Fig. G.) The epidermis peels off from the membrana 
and bony canal, while the congestion remains longest 
along the handle of the malleus and in Shrapnell's 
membrane. 

Treatment. Acute catarrhal otitis media in children 
is often due to the presence of enlarged tonsils or of 
adenoids, so that it is of the greatest importance to 
make a thorough examination of the nasopharynx in 
all cases. Usually in young subjects it is impossible to 
obtain a satisfactory view of the nasopharynx with the 
rhinoscopic mirror, a fact which compels the otologist 
to make a digital examination of this region. With a 
rubber band on the index finger, to prevent it from 
being bitten, an examination can readily be made ; and, 
further, while the finger is in the nasopharynx, if ade- 
noid growths are present, and particularly if they are 
soft and flabby, the surgeon can scrape away some of 
these tumors with the finger-nail and break them up, 
so that something can be accomplished at this time. 
There are many little patients, however, of a nervous 
temperament whom it is necessary to anaesthetize even 
when making an examination. In such cases chloroform 
or nitrous oxide gas is to be preferred. (For the further 
treatment of adenoids, the reader is referred to the chapter 
on Nasopharyngeal Diseases.) In the first or hyperaemic 
stage of acute catarrhal otitis media the local abstraction 
of blood by means of the artificial leech is a valuable 
method of treatment, and if applied early will often 
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cut short the attack and relieve the pain. The leech 
should be applied in front of the tragus. (See method of 
application under Treatment of Acute Purulent Otitis 
Media.) In children warm water gently poured into 
the ear will often stop the pain, or the ear may be 
douched with warm water (containing boric acid, 3j to 
Oj) every two or three hours. Some surgeons prefer 
dry hciit applied by means of a hot-water bag or a hot 
bag of salt. In the mild citses the instillation of a sat- 
urated boric acrid solution will be all that is necessary if 
careful attention is ])aid to the condition of the pharynx 
and nasopharynx. 

In children when the Eustachian tul)e is swollen and 
the drumhead is very nuK^h retracted, a condition of 
affairs resulting from a naso])haryngeal catarrh, the 
treatment should consist in inflation of the middle ear 
by Politzer's method or catheterization, and the appli- 
cation of astringent sprays to the nasopharynx. Ailer 
tlie inflammatory stag(i has passed, the catheter or Polit- 
zer^s method should be employed, in order to prevent 
adhesions, to restore tlie membrana tym])ani to its nor- 
mal ])ositi()n, and to remove any nnicus or other fluid 
from the tym|)anum. If tlie disease follows a cold, 
small doses of calomel should be given, to ])roduce 
slight catharsis, and aconite should be administered 
in small and frequently repeated doses. The patient 
should be kept quiet in the house and given a light 
diet. Gargles are indicated when necessary, and atten- 
tion should be ])aid to the nares as well as to the naso- 
pharynx. Instillations of a 4 per cent, solution of 
cocaine, or of a solution containing liq. Magendie, 3J ; 
aqua, 5J, are indicated in somes cases. It is always best 
not to administer opium unless absolutely necessary. 
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Patients who frequently liave " colds " should be cau- 
tioDtid against taking large duses of quinine, as, deaiuess 
is undoubtedly caused by this practice in some instances. 
Catarrhal eubjectJi should be impressed with the impor- 
tance of paying strict attention to the general health. 
They should lead an out-of-door life as much as jmjs- 
sible, protect their feet in stormy weather, and should 
eponge the neck and chest every morning, and follow 
this by vigorous rubbing with a coarse towel. Living 
in overheated rooms is a frequent source of catarrhal 
disease. If tiiere is bulging of the membrane, suggest- 
ing the presence of Huid in the tympanic cavity, the 
drumhead should be punctured immediately. (See 
Treatment for Aaite Purulent OtitiB Media.) 

SUBACUTE CATAREKAI, OTITIS MEDIA. 

This is a f<irm of inflammation similar to acute catarrh, 
. except that it is milder in cliaracter, the pain and inflam- 
mation being less marked. Tlie patient is usually subject 
to frequent attacks, while the tonsils are ajit to be en- 
I lai^;ed, and the disease is liable to become chronic. This 
disease is often found among school-children, who for- 
merly were thought to be inattentive. Proper hygienic 
[ surroundings, tonics, etc, ahoidd be prescribed, and 
I treatment directed to the nares and postnares, in 
I addition to inflation of the middle ear by Politzer's 
I method. 

What is commonly called tubal catarrh is an inflam- 
■mation of the Eustachian tube, leading to great retrac- 
I'tion of the drumhead. The membrana Is usually but 
Idightly congested. As the sivclling of the walla of 
f the tube allows but little air to enter the tympanic 
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cavity, the air in the middle ear becomes absorbed and 
retraction of the membrana follows. This affection is 
usually secondary to nasopharyngeal catarrh. 

Seromucous catarrhy or hydrops ex vacuo, is in reality 
another form of acute catarrhal otitis media. In this 
affection the faucial end of the Eustachian tube is usu- 
ally congested and swollen, leading to closure of the 
tube. Acute inflammation of the nasopharynx is gen- 
erally the cause of the disease. The drumhead may be 
slightly congested as well as retracted, and other changes 
of color will be noticed, depending on the amount of 
the exudation, the condition of the middle ear, and the 
transparency of the drumliead. When the tympanic 
membrane is translucent and there is a seromucous 
exudation, a line of demarcation between that portion of 
the tympanum containing air and that containing fluid 
will be distinctly seen. The latter portion usually appears 
greenish yellow in color and tlie former darkish gray. 
(See Plate IV., Fig. E.) When the patient moves 
his head the line of the fluid will change if it is serum. 
After inflation of the middle ear, air-bubbles, as rings, 
will be seen through the membrane if the latter is 
transparent. 

Symptoms. The symptoms generally observed are 
very slight pain, a sense of fulness or pressure in the ear, 
tinnitus of an intermittent character, autophony, and a 
cracking sound in the ear, which latter is probably due 
to a sudden separation of the walls of the Eustachian 
tube, and more or less deafness. Tests with the tuning- 
fork sliow increased bone-conduction on the affected side 
unless the labyrinth is involved. 

Prognosis. The prognosis is generally favorable 
when the inflammation is due to a cold and the patient^s 
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general health is good. The disease in some instances 
becomes chronic, and may lead to adhesions and deafness. 
Treatment. When there is fluid in the middle ear, 
it may sometimes be made to disappear by Politzer's 
method of inflation or by catheterization. A much 
more satisfactory method, however, is to puncture the 
drumhead in its posterior inferior quadrant, and then 
force the fluid out by inflation or by the use of Siegle's 
otoscope. Careful attention should be paid to the 
patient's general health, and treatment directed to the 
nasopharynx, the nasal passages, and the mouth of the 
Eustachian tube. Catarrhal patients should be advised 
to follow the same line of treatment as that recom- 
mended in the chapter on Acute Catarrhal Otitis Media. 
Preparations containing iron and strychnine should be 
given. Whenever possible, catheterization is preferable 
to Politzer's inflation. In children, however, and in 
adults of a nervous temperament, and also in all cases in 
which there is much inflammation and irritation about 
the faucial end of the Eustachian tube, Politzer's method 
should be employed. As to the frequency of inflating 
the ears, a good rule is to inflate the ear at first every 
day for several days, then every other day, and less 
frequently as the condition requires. A method advo- 
cated by Politzer, of removing the fluid from the tym- 
panum, is as follows : After the patient has taken a 
little water in his mouth he is directed to turn his head 
well forward and somewhat toward the opposite side, 
a position which causes the pharyngeal orifice of the 
Eustachian tube to point directly downward. The 
patient should keep his head in this position for a 
minute or two, in order to allow the secretion to flow 
toward the orifice. Air is then forced into the middle 
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ear by Politzer's method. In some instances in which 
the mucus in the middle ear is tough and stringy, it is 
necessary, in order to remove the secretion, to make a 
free incision in the drumhead, and then inject into 
the tympanic cavity a very weak solution of bicarbonate 
of soda. 
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CHAPTER VI. 

OTITIS MEDIA PURULENTA ACUTA, OR ACUTE 
PURULENT OTITIS MEDIA. 

Acute purulent otitis media differs from acute catar- 
rhal otitis media in the greater intensity of the stage of 
inflammation, and the occurrence of a purulent dis- 
charge with perforation of the membrana tympani. In 
the early stage of the disease there is marked conges- 
tion of the tympanic cavity and tympanic end of the 
Eustachian tube. If the inflammation has extended 
from the nasopharynx, which is usually the case, the 
Eustachian tube in its whole extent is more or less con- 
gested and swollen. It is probable that the lining 
membrane of the mastoid cells is likewise congested at 
the same time in many, if not all, cases of acute puru- 
lent otitis media. In some instances there is hypersemia 
of the labyrinth with serous exudation. The inflam- 
matory stage is followed by considerable swelling of 
the lining membrane of the middle ear. The discharge 
is frequently of a serous character at first, or it may be 
mucopurulent. Later, however, it becomes decidedly 
purulent. It may be scanty or very profuse. Acute 
suppurative otitis media frequently follows the acute 
catarrhal variety, so that, clinically, the two diseases 
should be considered as different stages of the same 
disease, viz., acute otitis media. In cases of tubercu- 
losis there is, as a rule, but little hypersemia, the mucous 
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membrane of the middle ear appt^aring of a pale, red- 
dish-yellow color, while the discharge or exudation is 
apt to be thin and watery. 

In case^ due to influenza — and these constitute by far 
the greatest nunilKT — the discharge is at first sero- 
sanguinolent and very sticky in consistency. In some 
cases there is more or less blood, and the stage of 
inflammation is markwl by groat hypersemia and swell- 
ing of the mucous membrane. These symptoms are so 
constant that they are very characteristic of influenza 
otitinj while the mastoid cells are verv often involved 
at the same time, and in rare instances the labyrinth is 
affected. 

Etiology. Purulent inflammation of the middle ear 
usually occurs in ccnniection with acute or chronic 
nasopharyngeal catarrh, and may be due to the same 
causes that produce acute catarrlial otitis media. Beside 
the influenza and colds, which arc rcs])onsil)le for a 
great many cases, the cxanthcniatous diseases ])lay a 
most im|)(n'tant role in the causation, especially measles 
and scarlet fever. Other causes are diphtheria, exposure 
to wet and c()ld, snuill])ox, typhus and typhoid fevers, 
tuberculosis, pneumonia, bronchitis, whoo|)ing-cough, 
syphilis, crysijK'las, diabetes, and the ])uerperal state. 
Acute suppuration of the middle ear is due at times 
to operations on the drumhead, such as ])araeentesis, 
to blows on the hc^ad or ear, or to falls, to t\w improper 
use of instruments when attem])ts are made to extract 
a foreign body from the ext(Tnal meatus, and to 
the use of caustic ap])lications. AVater oceasicmally 
enters the Eustachian tube and middle^ ear from the 
nasal douche, and from " sniffing up " salt water and 
other solutions for the relief of nasal catarrh, and 
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causes severe inflammation of the middle ear and occa- 
sionally of the mastoid cells. During dentition there 
is apt very frequently to be a purulent discharge, and 
it is most important in such cases to examine frequently 
the ears during this period. Sea-bathing is another 
cause of this disease. The drumhead may be ruptured 
in diving or from the force of a wave striking against 
the side of the head ; or the cold water filling the exter- 
nal meatus may set up an inflammation of the drum- 
head and later of the middle ear. Frequently, however, 
I believe that an earache from sea-bathing is due to the 
fact that water enters the middle ear through the 
pharynx and Eustachian tube. 

Children are more frequently subjects of this disease 
than adults, and it is observed more often in winter 
and spring, especially during sudden changes of weather. 
Children are apt to have both ears affected from scarla- 
tina, measles, or diphtheria. 

Appearances of the Membrana Tympani. In the first 
stage of inflammation the drumhead in the region of 
Shrapnell's membrane is congested, and the hyperaemia 
extends along the posterior border of the handle of the 
malleus. The drumhead becomes gradually pinkish in its 
entire extent, or of a bluish-red and angry appearance, 
according to the intensity of the inflammation. Ecchy- 
moses or vesicles filled with serum or blood are sometimes 
observed on the membrana tympani or on the walls of 
the external meatus. In cases of intense inflammation 
marked congrestion of the bonv auditory canal occurs, so 
that it is difficult to distinguish where the bony wall 
ends and the drnnihoad begins. Exudation of serum 
with swelling of the tissues gives the drumhead a sod- 
den and lustreless appearance. AVhen the epidermis 
11 
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peels off, the drumliead may be mistaken for a jwlypus, 
on aeeount of its smooth, glistening, and reel appearance. 
Bnlging of the membiana tympani is observed most 
frecjuently in its posterior half, and this may be due to 
swelling of the tissues or to interlamellar abscesses, or, 
more frequently, to a collection of fluid in the tympa- 
num. The most frwpient seat of the jKTforation is in 
the lower anterior or posterior cpiadrant of the drum- 
head. It is occasionally, though very infrequently, 
found in ShrapnelFs membrane. When the latter does 
occur, the disease is mostly confined to the attic, exu- 
dation of fluid being found about the articulation of 
the malleus and incus, and in Prussak's space. The 
appearances of tlie drumhead in such cases are intense 
redness in its upi)er portion, in Shra])neirs membrane, 
and in the wall of the canal adjacent to it, followed by 
bulging of the menibrana flac^cida. If the tissues are 
not incised at an early date, ])(»rf( oration is apt to result 
and pus is discharged. Tlie ))erforation in such cases 
may heal and the hearing he restored, or adhesions 
between the ossicles and walls of th(^ tympanum may 
form and give rise to considerable disturbance of hear- 
ing, or the disease may become elironic, when caries of 
the ossicles is the usual r(\^ult. In Influenza cases the 
drumhead is niark(Hlly injeetc^l and angry looking, as 
a rule, and in some cases the jxTfo ration has a nipple- 
shaped ])roieetion in the |>osrerior half of the drumhead, 
out of which the ])us escapes with diilieulty. Marked pul- 
sation of* the fluid will be noticed at this point. In some 
cases not only the bony canal, but the* cartilaginous por- 
tion as well is inflamed. Esj)eeially is this the case when 
otitis media results from injuries to the canal and drum- 
heacl from the impro])er use of instruments or caustic 
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applications. At times the lymphatic glands behind 
the ear are enlarged. After the discharge has filled the 
canal the landmarks are not easily made out, so that it 
becomes necessary to remove the secretion by syringing 
and by using absorbent cotton on the end of a cotton- 
holder before the site of the perforation can be discov- 
ered. Cases in which the discharge consists largely of 
stringy mucus are, as a rule, extremely difficult ones 
to cure. 

Symptoms. The disease usually commences with pain 
of an excruciating and lancinating character in the ear, 
not limited, however, to the ear, but shooting in the 
direction of the teeth, the neck, and in the occipital, 
parietal, or temporal region. The pain is more intense 
at night than during the daytime. As previously men- 
tioned, perforation may occur without pain in the case 
of tuberculous subjects. In some persons the pain is 
not very marked, but such cases are infrequent. The 
temperature is usually considerably elevated in the case 
of young children — as high as 105° F. In adults the 
temperature varies very much, usually from 100° to 
102° F. After perforation has occurred the pain, as 
a rule, becomes much less severe, and occasionally ceases 
at once. 

In young subjects, meningitis sometimes is suspected 
on account of a very high temperature, and from the 
fact that the child puts its hand to the side of the head. 
In some children the disease is ushered in by a convul- 
sion or severe vomiting. A child that has been scream- 
ing with pain, and that has been on the verge of a con- 
vulsion, will suddenly fall asleep, and the temperature 
will drop several degrees, as soon as perforation has 
taken place. 
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Other symptoms complained of are tinnitus, which is 
described by the patient as being of a roaring, hissing, 
hammering, or pulsating character, such noises proba- 
bly being due to secretion covering the ossicula and 
fenestrae ovalis and rotunda, or to a hypersemic condi- 
tion of the labyrinth, with possibly exudation ; giddi- 
ness and fulness in the head, and deafness, which may 
be very slight or well marked, dependmg on the in- 
tensity of the disease, the nature of the secretion, and 
especially as to whether the labyrinth is implicated or 
not. After perforation the hearing-distance usually is 
improved. Patients generally hear the watch or acou- 
meter through the cranial bones. In severe cases of 
scarlet fever or diphtheria in which the labyrinth is 
involved or in which acute caries follows, or in cases 
of syphilis, this power of hearing the watch or acou- 
meter will be lost. In Weber^s test the vibrations of 
the tuning-fork usually are perceived better by the 
affected ear. 

Course and Complications. Perforation may occur in 
a few hours, or it may be three or four days or longer 
before the discharge makes its appearance. Even after 
])erfo ration has taken place, tlie pain at times is severe. 
In such cases it is probable tliat th(^ ])eriosteal layer is 
involved or that the mastoid cells are implicated. 

As a rule, after perfonition, all symptoms, such as 
pain, fulness in the head, and giddiness, are considerably 
modified. The duration of the suppurative stage varies 
from several days to three we(^ks, or tlu* disease may 
become chronic. A cicatrix niav or niav not mark the 
seat of the perforation. During the stage of resoluti(m 
the membnina gradually loses its deep-red color and 
takes on a grayish-red appc^arance ; the landmarks grad- 
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ually reappear, viz., the hajidlc of the malleus and the 
short process. {Sec Plate IV., Fig. G.) In some cases 
adhesions form Imtweeii the ossicula and tlie tympanic 
walls, and disturbances of hearing result. Opacities, 
calcareous deposits, atrophic changes, and thickening of 
the dnimhead are observed in other iustances. 

Acute purulent otitis media ia apt to follow a much 
more protracted and severe course in those who are 
debilitated or scrofulous, or who are suttbring from one 
of the exaothematoua diseases, diphtheria, bronchitis, 
etc., than when it occurs in a patient who otherwise 
is healthy and strong, lu eases occurriug during the 
course of scarlatina, diphtheria, measles, and influenza, 
the inflammatiou ia frequently of an intense and viru- 
lent nature, and unk^ss a free incision is made at an 
early date in the drumhead caries of the ossicles and 
tympanic walls is the result. To emphasize this point, 
I would refer to a case of scarlet fever that came under 
my care a few years ago, and in which acute suppura- 
tive inflammation of the right ear had already taken 
place at the time of my fir.st visit. The left car subse- 
quently became inflamed and painful : a free incision 
was made iu the drumhead, with the result that the 
left membrana tympani subsequentlv healed and the 
hearing on this side became normal, while in tlie right 
ear, in which the perforation had taken place spon- 
taneously, the greater portion of the drumhead was 
dratroyed. 

Permanent disturbances nf hearing (jccur in eases in 
which the ossicida are bound down by adhesions, or in 
whicli there is an adhesion between the drumhead and 
middle-ear walls, or in which thickening or atrophic 
changes or calcari'oiH d('i>nsits are observed in the 
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drumhead. Deafness is often well marked when great 
destruction of the drumhead and ossicula takes place, 
and especially when the labyrinth is affected. 

Beside caries of the ossicula and walls of the tym- 
panic cavity, as a result of acute suppumtive otitis 
media, other complications that occasionally follow are 
acute mastoiditis, facial erysipelas, meningitis, pyaemia 
and septicsemia, thrombosis of the lateral or other sinuses, 
hemorrhage from the internal jugular vein or carotid 
artery due to acute caries of the temporal bone, and 
epidural and cerebral abscesses. I have reported two 
cases in which erysipelas developed suddenly as a com- 
plication of acute purulent otitis media, the disease 
involving the scalp and face and giving rise to con- 
siderable constitutional disturbance. When erysipelas 
first makes its appearance the discharge from the 
middle ear becomes much less in quantity or ceases 
altogether. Erysipelas is undoubtedly due to bacterial 
invasion of a wound by Fehleisen's streptococcus ery- 
sipelatis. In lx)th cases referred to, the auricle first was 
affected. I have reported also a case of pyaemia occur- 
ring in connection with acute purulent otitis media in 
which recovery ultimately took place. 

That teething is a cause of acute purulent otitis media 
was clearly demonstrated in the report of a case^ of a 
child who came under ray observation, and who had 
very high temperature and symptoras of brain compli- 
cation. The mastoid antrum was carious, and it was 
necessary to scrape it witli sharp spoons. The disease 
was undoubtedly due to sympathetic irritation from 
the cutting of four molar teeth ; the child recovered. 
When pain persists after the appearance of the dis- 

1 Annals of Ophthal. and Otol., Jsmnary, 1894, vol. iii. No. 1. 



OTITIS MEDIA PUEULENTA ACUTA. 167 

charge, and especially if the temperature is high, such 
indications generally point to mastoid disease or some 
other complication. 

Diagnosis. Before perforation has occurred, it is im- 
possible to make a differential diagnosis between acul(» 
catarrhal and acute purulent otitis media, as in l)oth 
diseases the first stage is marked by hyperseniia of the 
drumhead. As previously mentioned, the hyperaemia 
is usually more marked and the pain more intense in 
acute suppurative otitis media. Acute myringitis may 
be mistaken for acute otitis media. In the former, 
however, the pain is not so severe, nor is the disturb- 
ance of hearing so great as in the latter disease. If 
there is stringy mucus in the discharge from the ear, 
one may safely diagnose acute purulent otitis media, 
as mucus is never present in a case of otitis externa 
or furuncle of the canal. After removal of the dis- 
charge by syringing or by means of absorbent cotton 
on a cotton-holder, inspection with head-mirror and 
speculum will usually reveal the seat of the per- 
foration. 

In cases in which the latter cannot be seen on account 
of the curvature of the external auditory canal, a per- 
foration whistle may often be heard by having the 
patient try the Valsalvian method of inflating the ear, 
or by Politzer's method. This experiment will not suc- 
ceed, however, when there is great swelling of the Eu- 
stachian tube or when the perforation is in ShrapnelFs 
membrane. It should not be forgotten that in some 
cases of acute purulent otitis media the discharge is 
composed almost wholly of pus. Malignant disease 
having its origin in the temporal bone may give rise to 
great difficulty in the diagnosis during the early stage. 




Bought advice. There wns marked inihiratioii of the 
front of the ear, extendiug toward the 
jaw. Tlie pain Iwcame very severe, as is usually the 

' Arcbives of Oliilogy. IRSB, vol. ivii. No. 1. 
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ca'st in Mich pitients, an importajit point to coii&ider, 
for whtn it is persistent and cannot otherwise be ac- 
counted for, malignant dise^t* should be suspected, 
This ea t proved to be a, carcinoma, as ahown in Figs. 
4S ind 4'l Another ca&e with i similar historv also 
cimt until r raj care 

FiH 4» 




PrognosiB. In simple cases of acute purulent otitis 
media occurring in henlthy individuals when due to 
cold or nasopharyngeal catarrh, the prognosis is good 
if the case is treated properly. The pnignosis is, how- 
ever, unfavorable in cachectic, scrofnloiis, tuberculous, 
and syphilitic patients ; also in severe cases of dipli- 
theriu, sr^riet fever, measles, and typhus fever. In 
some cases of influenza a favorable prognosis should not 
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be given. One Rliould consider the followiug as unfavor- 
able symptoms, viz., a distressmg tinnitus ; severe pain, 
which has l»een more or less (^intinuous for several 
weeks ; a profuse diachai^e, which has persL'sted in spite 




Bone Irabeculgc 



of treatment ; hemorrhage from the ear, cansed in most 
instances hy granulations or polypi ; great destruction I 
of the membrana tympani ; sym|»toma of mastoid dis- 
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ease ; sswelling of tbe bony auditory canal ; caries of the 
ossicula and walls of t lie middle ear; facial paralysis, 
and enlargDment of the lymphatic glandu in the neck. 
Facial paralysis aometimes, although very infrequently, 
nmuifests itself in simple acute otitis media even when 
perforation does not occur, but in such instances even 
the paraly.sia generally disappears in a few days. 

Treatment, In uncomplicated cases the patient should 
be kept (juiet in the house, while in severe cases he 
should be put to bed and given a light diet. A trit- 
urate tablet of calomel, gr. one-tenth, should be admin- 
istered every hour for six doses, or until a slight laxa- 
tive action is produced. Aconite in drop doses is also a 




most valuable remedy when there is fever, and especially 
in cases due to cold. Tincture of pulsatilla, likewiHe 
given in drop doses, is indicated also in cases in which 
there is a profuse discharge from the nares or naso- 
pharynx, and may he administered alternately with 
aconite. In the early stage, when there is great hy- 
penemia, the artificial leech should Iw applied at once 
in front of the tragus and close to it. When the mas- 
toid is simultaneously involved, it shoidd he placed 
l)ehind the auricle just over the antrum or the mastoid 
tip. By such treatment the disease will, in simple, 
uncomplicated cases, frequently 1m? cut short, or it will 
at least run a much less severe course, The artificial 
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leech consists of a scarificator (Fig, 50) and cupping- 
glass (Fig. 51). The scarificator has seven lance-shaped 
needles, and the depth of the punctures made in the 
soft tissues can be regulated by screwing or unscrewing 
the cap on the end of the instrument. The latter being 




placed in front of the tragus or over the mastoid, ac- 
fiordinjf to the indications, the spring is then pulled 
back !ind the tissues scarified. The cupping-ghiss is 
immersed in hot water for a few seconds and then 
applied over the bleeding surface. The artificial leech 
is much to be preferred to the natural one, for the 
following reasons : 1. The scarificator and cupping-glass 
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are always at hand, while natural leeches are frequently 
very diflBcult to obtain, especially at night. 2. Leeches 
are very repulsive and disagreeable to most patients, and 
especially to children. 3. After the artificial leech has 
been removed, the bleeding ceases at once, while with 
the natural leech it is often difficult to control the 
hemorrhage. I have known of cases in which alarming 
hemorrhage occurred after the surgeon left the patient. 
In the case of children, hot water instilled into the 
ear often affords great relief, as well as douching the ear 
every hour or two with a warm boric acid solution. 
Some patients derive much comfort from the applica- 
tion of dry heat by means of a hot- water bag or hot 
bag of salt. Drops of a 4 per cent, cocaine solution may 
be used with benefit, as well as a solution composed of — 

B^. Atropise sulphat., gr. ij ; 

Acid, boric, gr. x ; 

Glycerin., 3j ; 

Aquae, 3j. 

All drops and solutions for the ear should always be 
warmed. 

The condition of the pharynx, nasopharynx, and nares 
should be noted, and treatment directed to the parts 
whenever necessary. (See Chapter VII.) 

As micro-organisms travel from the pharynx and 
nasopharynx to the middle ear by means of the Eus- 
tachian tube, it is of the greatest importance in cases 
of measles, scarlet fever, diphtheria, and influenza, 
to try to prevent the disease from extending to the 
middle oar. To accomplish this, sprays of hov\c. acid or 
carbolic acid or bichloride of mercury (1 : 5000) are 
indispensable, while the ears should be examined fre- 
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quently for the first evidences of inflammation. As 
the micro-organisms in these diseases are apt to cause 
acute caries, it is very important that the surgeon 
should make an early incision in the drumhead, and 
not wait until perforation has occurred through ulcera- 
tion. A free incwion should be made with a bistoury 
(see Fig. 52), and not a paracentesis, as formerly was 

Fig. 52. 



O.TIEMANN&C0. 

Bistoury for incising drumhead. 



practised, the line of incision extending from just be- 
hind the stapes to the lower border of the drumhead 
and close to the bony auditory canal (see Fig. 53). 
In some cases, particularly where there is bulging of 
the membrana tympani in its upper and posterior quad- 
rant, complicated with symptoms of acute mastoiditis, 
the knife should be carried well up to the posterior fold 

Ficj. 53. 




Line of incision. 



of the drumhead and into the attic, so as to drain more 
fullv that eavitv, as well as the aditus ad antrum. The 
knife should then be brought out along the upper pos- 
terior wall of the external auditory canal, so as to relieve 
the tension frequently observed in this locality. As 
incision of the drumhead is an extremely painful ()])era- 
tion, it is generally advisable to administer an anajs- 



'km'i -pM&zhi!^ A^l- 



tlietic. In young cliildren a whiff of chloroform may be 
given, hilt great care should always be used iu its 
administnilion. Nitrous oxide gas is to be preferre<l 
in the case of iidults. A convenient apparatus for this 
purpose has been manufactured by the S. S. White 
Dental Manufacturing Compauy, which can be con- 
veniently carried by the surgeon. After the mem- 
brana has been incised, the object of treatment sliould 
be, first of all, to promote the dischai^ as much 
as possible by douching tlie ear with a solution 
of boric acid, ^ to water Sviij, or a bichloride solu- 
tion (1 : 3000) ; and secondly, to try to destroy the 
micro-organisms. After douching the ear, which in 
some cases is necessary every hour or two, according 
to the amount and churacter of tlie discharge, it is 
advisable to insert a strip cif boric acid or iodoform 
gauze down to the raenihrana tymjKini by means of a 
probe, as this procedure helps to drain the ear. 

In. all cases of acute otitis media due to cold the 
drumhead should be incise<l (after the leech has been 
applied) as soon as any bulging of the drumhead is 
apparent, as well as in those cases in which pain per- 
sists in spite of all antiphlogistic treatment. In other 
instances in which spontaneous rupture has taken place, 
and in which the perforation is very small, the latter 
should be enlai^d. In some cases, after incising the 
drumhead, no discharge will appear for twenty-four to 
I forty-eight hours, while in others it is so thick and 
I tenacious that it is necessary to force it from the middle 
^ear into the external meatus bv means of PoHtzer's 
ethod. Great care should be exercised in inflating 
lihe ear, csjiecially in the early stage, for fear of in- 
sing the inflammation, and under no circumstances 
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should this be done unless there is a large perforation 
in the drumhead. 

After the more acute symptoms have begun to sub- 
side, a saturated solution of boric acid should be 
warmed and instilled into the ear several times a day 
after the discharge has been thoroughly removed by 
syringing or by absorbent cotton on a cotton-holder. 
Some cases do well under the so-called dry method of 
treatment, consisting in the insufflation of various pow- 
ders into the external meatus, principally boric acid. 
After the canal has been thoroughly cleansed of all 
secretion and dried as before, boric acid powder is 
insufflated, by means of a powder-blower, into the 
external auditory canal, but should never be packed 
in, as pyaemia has followed such practice. The dry 
method should not be employed until all acute inflam- 
matory symptoms have subsided, and never in cases 
in which there is a small perforation, nor in which 
there is considerable thick and stringy mucus. Hydras- 
tis canadensis may be combined with boric acid as 
follows : A paste is made of boric acid and tincture of 
hydrastis canadensis, and the mass, after it is dry, is 
thoroughly pulverized and mixed again with equal 
parts of boric acid powder. Astringent solutions are 
indicated in cases in which the treatment bv boric acid 
solution or powder has not succeeded. For this pur- 
pose, sulphate of zinc, or sulphate of copper, or acetate 
of lead, in the proportion of three to eight grains to the 
ounce of water, is generally ])reseril)ed. 

Injections of warm water through the catheter into 
the middle ear are recommended bv Politzer in cases in 
which the ])ain is persistent and does not yield to the 
usual remedies ; also in those cases in which the discharge 
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cannot be arrested by local treatment ; and especially in 
cases in wliich there is a small perforation (nipple-like) 
in tlie membrana tympani, and likewise in cases in which 
the mastoid process is involved. Whenever the mastoid 
cells are implicated, the treatment described in the 
chapter on Mastoid Diseases should be followed. All 
polypi should be removed by curettes, the snare, or 
caustic applications. It is of the same im{)ortance to 
attend to the patient's general health in this disease as 
in acute catarrhal otitis media. After the j)erforation 
has closed, it is advisable at first that the patient wear 
a small piece of cotton in the meatus, especially during 
unseasonable weather. The middle ear should be in- 
flated several times a week, and gradually less fre- 
quently until the hearing Is entirely restored ; and the 
patient should be cautioned to be very careful about 
exposing himself to draughts and sudden changes in 
the weather. 

12 



CHAPTER VII. 



As diseases of the ear are associated so frequently 
with affections of the nasal passages, the nasopharynx, 
tlie Eustachian tubes, and the tonsils, it not only falls 
within the province of the aural surgeon, but also be- 
comes his duty to examine most carefully into the condi- 
tion of these structures and passages as well as to apply 
proper treatment. When the Eustachian tubes are 
constricted or the patient is unable to breathe through 
the nose, owing to some obstruction in the nasal pas- 
sages or to the presence of adenoid growths in the naso- 
pharynx, so tliat proper ventilation of the middle ear is 
interfered with, it is useless for the surgeon to practise 
repeated inflation of the ears by Politaer's method, with 
the expectation of effecting permanent relief, without 
first removing the cause of the occlusion. 

Great attejition has of late years been paid to the 
treatment of the nose and nasopliarynx, and ranch 
benefit has resulted from this practice. 

When a patient has been deaf for a considerable 
length of time and serious changes have taken place in 
the drumhead, with adhesions, and especially if there 
is tinnitus, one should hp very guarded in expressing 
an opinion as to the lienefit to be derived from treat- 
ment of the nasopharynx and nares. Too frequently 
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one sees patienia, the victims of chronic catarrhal otitis 
media, who huve undei^ooe operations on the nose and 
nasopharynx witliout any improvement in the hearing. 
Tt ia in the more recent cases that one is apt to meet 
with sncccss, before pathological changes have taken 
plaoe in the membrana tympani. 

ADENOID OEOWTHB. 

To Dr. Wilhelni Meyer, of C'openliagen, ia due tlie 
honor of having first directed the attention of tlie 
medical profession to the great importance of removing 
adenoid growths in the nasopharynx, especially when 
their presence interfered with the passage of air through 
the nose and Eustachian tube. 

Others have followed in Meyer's footsteps, so that 
at the present time the operation of removal of these 
growths is performed frequently, and with much success. 
Not only has deafiiess been cured in many instances 
by the excision of an adenoid growth, but diseases 
of a nervous character, such as asthma, false cronp, as 
well as malformations of the chest, nose, and throat, 
have been benefited by this operation. 

The examination of the ear should never be consid- 
ered complete until the nose and nasopharynx have 
been most carefully examined, more especially in tlie 
ease of children. In about 74 per cent, of Meyer's 
cases of adenoid disea.se there was more or less deafness. 

As usually observed, adenoid hypertrophy at the 
vault of the pharynx ia of two varieties. In one there 
is more or less fibrous tissue associated with the lymphoid 
mass, while in the second variety it is very scarce. The 
growths vary much as to size and number. There may 
be simply a chronic enlargement of the pharyngeal or , 
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LuEcbka's tonsil, situated at the rctof of the naso- 
pharynx, which may fill the space entirely, or the 
growth may be so small that the surgeon is not jiistified 
ID removing it. The vegetatioas may extend from the 
vault along the posterior and lateral walls of the pharynx, 
or one lai^e mass or several smaller growths may be 
found on the posterior pharyngeal wall. The adenoid 

Fig. 54. 




tissue is, ns a rule, bright in color, and bleeds readily 
when examined with the iinger or probe. 

STmptoms. The expreaaion of the face is exceedingly 
characteristic of this disease, as well as the manner in 
which the patient pronounces certain words. There is 
difficulty in pronouncing" sounds of m, n, and ng, so 
that the patient talks, as it were, "through the nose." 
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I As a result of mouth-breathing, the patient presents a 

stupid and listless appearance (see Fig. 54); he is aniemic ; 

I has droopiug eyelids, prominent teeth, and arched palate. 

He may have wliat is known as a " pigeon-breast " ; he 

is apt to complain of frontal headache, a feeling of 

fulness in the nasopluiryns, and the sense of smell is 

impaired. There is apt to be a persistent catarrh with 

. considerable secretion. The nose becomes pinched, 

[■ and the alie have a sunken appearance. Snoring is a 

I prominent symptom. As a. result of the obstruction to 

[ respiration through the nose, deformity of the septum 

\ may occur. The appearance of the face, in conse- 

i quence, may be changed, owing to the imperfect devel- 

i opment of the osseous structures of the nose and liard 

L palate. The hearing becomes affected when the normal 

I Ventilation and nutrition of the middle-ear tract are 

I interfered with. The mucoua membrane at the mouth 

I of the Eustachian tube becomes swollen as a result of 

I frequent head colds, or the vegetations themselves may 

I encroach upon the orifice of the tube. In consequence, 

I the patient complains of earache, tinnitus, and impaired 

ig ; and if this condition of affairs is allowed to 

L fiontinue without treatment, jrermanent changes take 

■ place in the structures of the middle ear, so that the 

driunhead becomes retracted, adhesions develop, or the 

drum membrane becomes perforated from a suppurative 

process. Enlarged tonsils often are observed at the 

same time, especially in cliildren, 

Cansatioa. Adenoid hyjiertrophy is much more fre- 
quently seen in children than in adults. In fact, after 
puberty one meets only occasionally with these growths, 
although they may be foimd in rare instances in elderly 
-persons, as well as in infants at birth. Hereditary in- 
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fluences undoubtedly play an important rdle in the 
causation, as well as residence in damp places. They 
occur sometimes as a result of scarlet fever, measles, 
diphtheria, debilitating fevers, scrofula, and hereditary 
syphilis. 

Diagnosis. In adults, one can usually make a diag- 
nosis of adenoid hypertrophy by means of the head- 
mirror and posterior rhinoscopy. With children, 
however, it is almost always impossible to obtain a 
satisfactory view of the nasopharynx by such means. 
The surgeon should make a digital examination, and 
for this purpose should protect his index-finger with a 
rubber band, to prevent the child from biting his finger. 
If the examiner has a long finger-nail and the vegeta- 
tions are soft and flabby, he can scrape away or break 
up many of these vegetations, and thus accomplish 
something at this time. 

Treatment. In older children who will submit to 
local treatment, such as the application of chromic acid 
or the galvano-cautery, these growths may be removed 
if they are small and soft. Much may be accomplished 
by the administration of tonics and alteratives, especially 
if the general health is impaired. The syrup of the 
iodide of iron, the syrup of hydriodic acid, and cod- 
liver oil, are remedies that are especially indicated. 
The most satisfactory and efficient method, however, is 
the surgical treatment of this condition. In a certain 
number of patients, who are of a nervous temperament 
and who are ^^ bleceders," it is absolutely necessary to 
use caustics or the galvano-cautery. As regards opera- 
tive interference, many and various instruments have 
been devised for this purpose. 

Meyer himself used an annular knife, one centimetre 
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in diameter aad tweoty-one centimetres in length, which 
he inserted with the right hiind between the septum and 
the spongy bones as fur as the nasopharynx. By intro- 
ducing the left forefinger through the mouth and behind 
the soft palate until he ielt the instrument, he pressed 
the vegetations inside the ring. By drawing the knife 
outward, the growtlis were cut off. He further recom- 
mended a second method, viz., cauterization with solid 
nitrate of silver. 

In adults the adenoid hypertrophy may be removed 
without an ansesthetic in many instances ; but in children, 
according to my experience, it is always advisable to use 
ether or chloroform. Ether is to be preferred, as being 
safer. Whichever one is used, the patient should not 
be completely anEesthetized, for fear of blood entering 
the trachea. The instruments that have been most sat- 
isfactory in my hands are the Hooper or Gradle forceps, 
although in some instances the artificial steel finger-nail 
is used with good results. 

Hooper's Method. The child is placed in a good 
light and anfesthetized, and held upright in the lap 
of an assistant. The operator sitting opposite, after 
a small-sized mouth-gag iias been inserted between the 
teeth on the right side, removes any mucus that has 
accumulated in the pharynx. After having made sure 
of the presence and situation of the growths, the soft 
palate should be pulled forward and upward by means 
of a palate-hook held in the left hand. The force|»s 
(Fig. 5!i) are then introduced, closed, into the naso- 
pharynx, and after ttiuching the growths with the closed 
end of the forceps, the blades are opened and the 
growth is seized and removed by direct traction or 
by a twisting motion of the foreeps ; force should 
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never be used. If there is difficulty in removing the 
growth, the blades should be released and another 




attempt made to grasp a smaller portion. The sur- 
geon should examine witli his fingers from time to time 
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to see if the nasopharvux is free. The child's head is 
then held forward so that the blood may flow out of the 
nose, while tlie operator scrapes away with the finger- 
nail of the left hand all ragged edges in the naso- 
pharynx. Although Hooper generally relied on the 
forceps and finger-nails, he found it necessary in some 
cases to use other instruments. 

The surgeon who operates very frequently will find 
that he requires difiei-ent instruments for difterent condi- 
tions, altliongh he may prefer one particular instrument. 

In using the artificial or steel finger-nail the surgeon 
should be very careful that it does not come o£F in the 
patient's mouth. 

The Recumbent Method. The patient is ames- 
thetized and placet! in a recumbent position on an oper- 
ating-table, and a mouth-gag is inserted on the right 
side of the mouth. The operator, standing on the left 
aide of the patient, introduces the iorefinger of his left 
hand into the nasopharynx, to locate the position of the 
growth as well as to guide the point of the instrument. 

The Gradle forceps (see Fig. 56) are admirably 
adapted for the removal of these growths. They are 
introduced closed, and afterward opened, so as to in- 
clude all of die growth if possible. The patient should 
be turned to the right side from time to time, to allow 
the blood to flow out of the mouth and nose. Some 
blood is swallowed anil frequently vomited after the 
operation. There is less danger that fragments of the 
growth will fall into the larj-nx by this metho<i than 
when the patient is in the U|)right jiosition. After the 
operator has satisfied himself that he has rLmovetl the 
growth as thoroughly ns jmssible, he should, for fear of 
leaving some fragments, either scrape the cavity tlior- 
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oughly with the steel finger-nail or else with the Gott- 
stein curette (Fig. 57). By means of good illumination 
the curette is introduced behind the soft palate and kept 
well forward until the vault is reached. At this point 
the instrument is pushed firmly backward and then 
drawn downward over the posterior pharyngeal wall. 
To control the hemorrhage, the nares should be thor- 
oughly sprayed with ice- water while the patient is in the 
recumbent position. 

The patient should be prepared beforehand for the 
operation. The evening before, a mild purgative should 
be administered; he should be given a light diet on 
the day of operation, and there should be at least four 
hours' interval between the last meal and the time of 
the operation. 

Cases of severe hemorrhage after operation have been 
reported, but they are infrequent, and when they do 
occur are probably due to the hemorrhagic diathesis. 
On this account, it is important for the surgeon to be 
well informed as to the patient's general condition. 
The operation should never be undertaken if the 
patient has a cold or symptoms of otitis media, for in 
a case^ that I reported, in which the operation was per- 
formed when the patient was suffering from an acute 
pharyngitis, not only did purulent otitis media follow, 
but it became necessary to open the mastoid cells. 
Great care and gentleness should also be employed 
when operating, for fear of injuring the mouths of the 
Eustachian tubes. 

After the operation the patient should be watched 
until the hemorrhage has ceased, and should then im- 
mediately be put to bed and kept in a recumbent posi- 

1 Transactions of the American Otological Society, 1892. 
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tion for at least twenty-four hours, and for several days 
should remain quiet in the house. During this time 
the diet should be a simple one. The nares and post- 
nasal cavity should be sprayed with a Dobell or a mild 
Lbterine solution forty-eight hours after the operation, 
if necessary. 

In some cases a second operation is required, even if 
all the growth was removed the first time. In other 
cases, espeeially in adults, the remnants of the adenoid 
growth should be cauterized with solid nitrate of silver 
after cocaine has been used. 

If the tonsils are enlarged, it may be necessary to 
excise them, as well as to perform some operation on 
the nasal passages, in order that tlie patient may br^the ' 
easily with the mouth closed. 

When the child has been in the habit of breathing 
with the mouth open for a. long period of time, it may 
be necessary to apply a bandage, to prevent the jaw 
from dropping at night, and this should be worn for 
some little time or until the habit has been corrected. 

In case of severe hemorrhage, applications of per- 
sulphate of iron should be made, or it may be necessary 
to plug the posterior nares. Great care should !« exer- 
cised BO that the patient does not take cold after the 
operation. Usually after the operation there is a de- 
cided improvement in the hearing, provided the latter 
has not been affected for a long time and permanent 
changes have not taken place in the drumhead. Even 
in cases in which there is a discharge from the middle 
ear the suppuration generally becomes diminished at 
once. The patient's general health is, as a rule, much 
improved after the operatitm. I have seen chiMren 
who were sickly, poorly nourished, and ancemic, show a 
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decided change for the better after removal of these 
growths. The following case illustrates this point : A 
boy, aged four and one-half years, weak-minded, poorly 
nourished, breathes with mouth open and is very rest- 
less at night. There has been a discharge from the ear 
for about two weeks. Under ether an examination of 
the posterior nares was made with the index-finger, and 
the vault was found filled with adenoid masses. These 
were removed with the Gradle forceps. There was con- 
siderable hemorrhage, which soon ceased. Two weeks 
later there was a very decided improvement in the 
child's general appearance, as shown by his breathing 
and sleeping better, and being in much brighter spirits. 
The hearing was much improved and the discharge 
less. His mother was very enthusiastic over the good 
results of the operation. 

It does not follow that improvement in the hearing 
will take place after the operation without treatment 
directed to the ear itself, for frequently the drumhead 
is considerably retracted and bound down bv adhesions, 
so that it will be necessary to restore the drumhead to 
its normal position. 

ENLARGED TONSILS. 

Enlarged tonsils, or chronic hy])ertrophy of the ton- 
sils, are undoubtedly an indirect cause of deafness, in 
that they interfere often with nasal respiration, and by 
pressure upward prevent the proper ventilation of the 
tympanic cavity. When removed, the hearing-distance 
is often much increased, but the surgeon should always 
examine the nasopharynx, for frequently in children 
adenoid hypertrophy is associated with enlarged tonsils. 

Hypertrophy of the tonsil consists of a proliferation 
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of its fibrous stroma, together witli an unusual inorease 
of its lymphoid tissue. The proliferation of its fibrous 
stroma is observed more frequently in cases of long 
standing. 

Onuses, Enlarged tonsils are frequently due to mal- 
nutrition, scrofula, syphilis, tuberculosis, rheumatism, 
and indigestion. Exciting causes are frequent attacks 
of acute inflammation from cold, scarlet fever, diph- 
theria, measles, whooping-cough, and recurring attacks 
of quinsy sore-throat. 

Enlai^;ed tonsils have been obser\'ed in children soon 
after birth. After puberty the tonsils, as a rule, begin 
to grow smaller, and in some cases resume a normal size 
and appearance. 

Symptoms. The symptoms are very similar to those 
observed in cases of adenoid hypertrophy. The patient 
is apt to be poorly nourislied, has difficulty in breathing 
with mouth closed, and there is more or less difficulty 
in speaking. In some cases the senses of hearing, smell- 
ing, and tasting are impaired. Nervous symptoms are 
sometimes observed, sucli as spasmodic cough, chorea, 
and epilepsy. 

Treatment. It is advisable to try to reduce the size 
of the tonsils by internal meflicatiou and by local treat- 
ment, whenever practicable, before resorting to surgical 
interference. I think that surgeons are often inclined 
to operate too early, and in some cases I believe that 
much can be accomplished without resorting to excis- 
ion. In some instances cheesy matter may be forced 
out of the crypts by pressure made on the tonsils. In 
cases of malnutrition the child should be given cod- 
liver oil, syrup of the iodide of iron, or syrup of 
bydrtodic acid, for some time before resorting to opera- 
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tive measures. Astringent sprays of ferric alum are 
often useful, and in some cases chromic acid may be 
applied by being fused on the end of a probe and the 
latter passed into the substance of the tonsil at several 
different points. 

In cases of the hemorrhagic diathesis it is necessary 
for the surgeon to make use of escharotics, especially 
chromic acid or the galvano-cautery loop, or of the 
cold wire. 

There are various methods of removing the tonsil. 
Beside cauterization and 6crasement by means of the 
galvano-cautery, another method is to excise it with 
forceps and a probe-pointed bistoury. Some prefer 
scissors, but such practice has for the most part been 
abandoned. When the galvano-cautery loop is em- 
ployed, on account of its being a painful procedure, 
several drops of an 8 per cent, solution of cocaine 
should be injected into the substance of the tonsil, to 
produce local anaesthesia. This may only be done in 
the case of adults. Great care should be taken to in- 
clude the greater portion of the tonsil within the 
loop, and this can usually be best accomplished by 
means of forceps. Traction should never be made 
upon the loop except when the electric current is 
passing through it, and the current should be used 
intermittently. 

The most satisfactory method, and the one univer- 
sally adopted, is tonsillotomy. In the case of young 
children an anaesthetic is indispensable, and for this 
purpose ether is undoubtedly the siifest, although many 
prefer chloroform. In order to perform this operation 
successfully, the services of an assistant or trained nurse 
are absolutely essential. In the case of adults and chil- 
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dren old enough to undergo the operation without ether, 
the asaiatant should steady the head of the patient, who 
sits in a chair with his back to the light and facing the 
enrgeon. With a head-mirror the operator should throw 
a good light into tlie pharynx. The assistant, standing 
behind the patient, should not only support the bead 
with both hands, but should also make pressure with the 
fingers of each hand immediately below the angle of 
the jaw over the tonsillar region, so that the tonsil will 
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be grasi)ed more readily by the tonsillotome. In the 
case of young children in whom it is necessary to use 
an aneesthetic, the child slionld be placed on an oper- 
ating-table, and the same pretentions adopted to pre- 
vent blood fn>m entering the larynx as in the adenoid 
operation. A moiitli-gag shonld be inserted after the 
child 19 aniesthetized, and while the surgeon throws a 
light into the pharynx by means of a head-mirror, the 
mBtmment should be introduced flatwise, like a tongne- 
jr, until it touches the pharjnx. It is then 
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turned so that the entire tonsil or as mtn.-b as possible 
of it is included within the ring. AVith the IMaekenziel 
instrument {Fig. 58), the blade is then pushed firmly I 
and steadily through the bv-penrophied tissue. The 1 
growth usually adhere:* to the ring, so that it e 
away when the instrumeot is n-ithdrawo. A fork has! 
been added to this instrument, for fear that the growth. 1 
might drop into the larynx in cases in which an ai 
tbetic has been administered. There are several sizes 1 
of the Mackenzie tiinsillotome as well as of the Matbieu 
instrument (see Fig. 59). The latter I prefer, but the 
former is mi>re commonly used by operators. With 
the Mathieu tonsillotome the ring is slipped over theJ 
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tonsil, and instead of pushing, as in the Mackenzie in-*! 
strument, a cutting blade concealed within the ring i 
pulled forward. A fork is applied to this, and t 
growth is pierced by it before excision. 

As a general rule, there is but slight hemorrhage a 
excision, which usually ceases spontaneously. If ( 
bleeding continues, it may be checked by the patie 
sucking cracked ice or gargling the throat with i 
water, or by making applications of persulphate i 
iron. 

In case of severe hemorrhage where several gm 
arteries have been divided, the bleeding may be ( 
trolled by torsion of the vessels, or by applicatioi 
styptics, or by the gal va no-cautery. Pressure is 8ome> 
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times made over the bleeding Hiirface by means of the 
finger. Venous and capillary hemorrhages are gener- 
ally stopped by the application of ice or of s(tme styptic. 
In alarming eases, in whic^h the hemorrhage is severe, 
it may become necessary to ligate the common carotid 
artery, but such instances are exceedingly infrequent. 
After the operation, the patient nhould be kept very 
quiet in the house, and should be given a light diet for 
several days. It should not be forgotten, however, that 
secondary hemorrhage may cxicur a week after the oper- 
ation, BO that this iact should be eonstantly liome in 
mind. Milk and beef-tea should be prescribed for the 
first twenty-four hours. A gargle or spray of boric 
acid is very soothing, and should be used, or a gargle 
containing permanganate of potash. 

EXAMINATION OF THE NOSE. 

Anteriok Rhinoscopy. 
The patient should be seated before the surgeon, and 
by means of a head-mirror and Argand burner, or by 
an electric lamp, the anterior nares should be thor- 
oughly illuminated. A speculum with two blades (see 
Pig. 28) should be introdu(?ed, so that one blade rests 
against the septum, while the other one is pushed up- 
ward and outward. The patient's head should then be 
tilted in diiferent positions, to enable tlie sui^in to 
see the different sides of the nasal cavity. When the 
patient's head is thrown liackward, the portions of the 
superior and middle turbinateil bones will be brought 
into view, together with the middle meatus, while with 
the head inclined forwanl the anterior portion of the 
inferior turbinated bone n-ill be seen. 
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Posterior Rhinoscopy. 
The patient should be seated before the surgeon with 
his head slightly thniwn back, and the light for illumi- 
nation placed on a levt'l witli liis ear. The light is then 
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reflected from tlie head-mirror into the paticut's pharynx 
and the focal distaoce determined. The tongue being 
held down by means of a spatula (see Fig. 61), the 
rhinoscopic mirror sliould iirst be warmed and intro- 
duced, with the mirror surface upward, between the 
uvula and the soft palate. The patient should be in- 
structed to breathe tliroiigh the nose, so that there will 
be as much space as possible between the sort palate 
and the posterior pharyngeal wall. One should change 
the position of the mirror, .so as to bring into view the 
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vault of the pharynx, the posterior edge of the septam, 
the orifices of the Eustachian tubes, and the posterior 
extremities of the turbinated bones. 

In the treatment of aural diseases it is important for 
the Burgeon not only to make a thorough examination of 
the anterior and posterior nares, but also to remove naaal 
polypi, and to perform such other operations as may 
be necessary to establish proper nasal respiration, and 
thus thoroughly ventilate the tympanic cavity. Nasal 
catarrh should receive appropriate treatment by sprays 
and attention to the general health. 

The surgeon should be prepared to prescribe for all 
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cases of acute nasopharyngeal catarrh or acute rhinitis, 
for aural diseases are very often caused by these affec- 
tions, especially when due to influenza. In a work of 
this character it is impossible to do more than discuss 
in a brief manner the more important diseases of the 
nose and nasopharynx. The reader is, therefore, re- 
ferred to the standard text-books on diseases of the 
nose and throat. 

The diseases that are of especial interest to the 
otologist are chronic nasopharyngeal catarrh (including 
hypertrophic and atrophic rhinitis), nasal and naso- 
pharyngeal polypi, and deflections of the nasal septum. 

CHRONIC CATABBH. 

In this disease there is a parenchymatous swelling of 
the mucous membrane, which is due to the presence of 
enlarged bloodvessels, to the infiltration of serum, and 
to an increase of the connective tissue — hence results 
hypertrophy. The cavernous tissue on the turbinated 
bones becomes excessiv^ely swollen, and the patient for 
a time may be unable to breathe through one side of 
the nose. In a short time the same side may become 
pervious, while the other one will be closed. 

As a result of chronic catarrh, the posterior extrem- 
ity of the middle and lower turbinated bones may 
become so much hypertrophied that the tissue may 
protrude into the nasopharynx and be mistaken for a 
polypus. True hypertrophy of the mucous membrane 
is due more especially to an increase in the fibrous or 
connective tissue. Increase of the cavernous tissue 
generally affects the anterior portions of the turbinated 
bodies. 
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Chronic Hypbktrophic Catarrh, or Hvpkr- 
THOPHic Rhinitis. 

This affection may follow frequent attacks of acute 
catarrb, or may be due to impairmeut of the general 
health, gout, rheumatism, tlie excessive use of stimu- 
lants and tobacco, and hereditary causes. It is very 
seldom that one meets with a normal condition of the 
mucous membrane of the anterior and posterior nares. 
The tendency of the present day is, I think, to operate 
more frequently than is absolutely necessary. If a 
number of persona should be examined, who did not 
even complain of any symptoms referable to the nose 
or throat, it is probable that evidences of catarrhal in- 
flammation, or spurs on the septum, or hypertrophy of 
the mucosa covering the turbinated bodies would be 
found in many instances. There is undoubtedly an 
excessive inclination to operative interference on the 
part of many rbinologist^, especially when the deafness 
seems to ln' due to catarrhal inflammation. Many 
promises to improve the hearing by operative measures 
on the nose have not been fulfilled, for the reason that 
catarrhal changes had already taken place in the drum- 
head, and in some instances in the internal ear. A 
suigeon should not operate on the nose simply because 
the condition of the mucosa covering the turbinated 
bodies is not normal, unless the symptoms are such as 
to warrant interference, 

SymptomB. There is a certain amount of nasal 
obstruction owing to swelling of the tissues, but this 
varies in intensity from time to time according as to 
whether the erectile tissue covering the turbinated 
bodies is involved. The voice may liave a nasal twang, 



198 MANUAL OF OTOLOGY. 

while the patient, breathing with oj)en mouth, presents 
a stupid appearance. The patient complains of a dull 
feeling in the head, difficulty in smelling and tasting, 
and sneezes frequently. There is usually a marked 
hypersecretion of mucus of either a serous or a viscid 
character. 

An examination reveals an abnormal redness of the 
mucosa with a certain amount of hypertrophy. The 
anterior extremity of the inferior turbinated Ixxly may 
be enlarged, or the mucous membnine covering the 
entire body may be thickened and corrugated. The 
inferior turbinatwl body is more fnHpuMitly affiicted 
than the middle one, although the latt(;r may be de- 
cidcKlly enlarged and j)ress upon tlu* sej)tum. By pos- 
terior rhinoscopy, one may find the j)osterior extremities 
of the middle and inferior turbinated bodies very much 
hypertrophied, so that when projecting into the naso- 
pharynx the growth may present the appearance of a 
mulberry-like polypus. 

When the stenosis is due to simple enlaru^ement of 
the erectile tissue, applications oi' a 10 per cent, solu- 
tion of cocaine will cause a marked shrinking of the 
tissue, while in cases of tru<^ hypertrophy cocaine will 
have but little viVvci. 

Treatment. In cases in whi(^h then^ is but slight 
hypertrophy, much may be accomplished by having the 
patient spray the anterior nares with Dobc^lPs or Seiler's 
antiseptic solution. Astringent sprays should be used 
by the surgeon, and in cases in which there is but 
slight hy])ertrophy, the latter may b(» cauterized with 
chromic acid. If the hypertrophied mass is sufficiently 
large so that a loop can be passed around the growth, 
it should be removed by means of the galvano-cautery. 
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If snaring is inapplicable, the fiat point of the cautery 
may be used to destroy the hypertrophied tissue. 

The superficial sloughs will fall off in a few days' 
time or within a fortnight. The application of the 
cautery or of caustic agents should be repeated until the 
nose is pervious, but a week or two should intervene 
between the applications. In the meantime the patient 
should be careful not to take cold, and should spray the 
nasal passages with a boric acid solution. 

Beside local treatment, which is most important, 
benefit will also follow from attention to the patient's 
general health, by correcting any digestive disturbance, 
and prescribing for any gouty or rheumatic disease. 
Change to a dry atmosphere should be recommended 
in manv instances. 

Chronic Atrophic Catarrh, or Atrophic 

Rhinitis; Oz^na. 

In this disease atrophic changes occur, so that the 
nasal passages are usually more pervious than in a 
normal case. The atrophy, as a rule, is most apparent 
in the inferior turbinated body. The nasopharynx and 
pharynx are apt to be involved as well, and when the 
hearing is impaired it is usual to find the Eustachian 
tubes dilated, so that air is easily forced into the tym- 
panum by Politzer inflation or by catheterization. The 
same atrophic changes may take place in the middle ear 
and drum membrane, so that the latter may be exceed- 
ingly thin. Great care should be used in inflating the 
ear when this has occurred, for I have seen the mem- 
brane ruptured when forcible inflation was practised. 
There is very little secretion in the nasal passages, and 
the latter are generally exceedingly dry. When green 
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crusts form, which give rise to a very oflfensive odor, the 
disease is called ozcena. In simple atrophic rhinitis 
attention should be paid to the patient\s general health, 
and alkaline sprays, or a spray of albolene, containing 
2.5 per cent, each of camphor and menthol, should be 
used. 

In ozsena the proper treatment is to remove the crusts 
as soon as they form, and advise the patient to use daily 
a spray of permanganate of potash, boric acid, carbolic 
acid, or some other disinfectant. Some rhinologists 
recommend sprays of aceto-tartrate of aluminium, or 
of tincture of iodine. Others advise the insufflation 
of antiseptic powders, boric acid, lodol, etc., while the 
application of the electric cautery has been recom- 
mended as well as the use of the constant current. 

Chronic NASOPHARYNGf:AL Catarrh. 

The nasopharynx participates in the same changes as 
are found in chronic hyportro])hic or atrophic rhinitis 
and chronic pharyngitis. 

An examination with the rhinoscopic mirror will 
reveal the nasopharynx as being simj)ly hyper?emic, 
with more or less swelling of the nuioosa, and occasion- 
ally a swollen condition of the lips of the Eustachian 
tubes, or there may be a granular condition similar 
to that observed in granular pharyngitis, or atrophic 
changes may have taken place. 

The usual symptoms are a feeling of fulness and 
discomfort in the nasopharynx, with an accumulation 
of mucus, which the patient tries to get rid of by hawk- 
ing or swallowing. At night the patient is apt to com- 
plain of a dropping of mucus from the nasopharynx. 
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The above symptoms are observed only in cases in 
which there is a hypersecretion. 

Nasopharyngeal catarrh is a disease that is very 
prevalent in the United States, especially in the larger 
cities. It is undoubtedly due to the sudden and ex- 
treme changes of temperature that are so common, and 
also in a large measure, I believe, to a fine dust, espe- 
cially in New York City. Persons in impaired health 
are subject to the disease as well as those suffering from 
a rheumatic and gouty diathesis. Other deleterious in- 
fluences are living in steam-heated rooms, the abuse of 
alcohol and tobacco. 

Catarrh of the nasopharynx is often much benefited 
by removing some obstruction in the anterior nares, so 
that the surgeon should be sure to secure permeability 
of the nasal passages in all cases. 

The nasopharynx should be sprayed with alkaline 
solutions in order to remove all secretion. Afterward, 
astringent sprays should be used, or applications made 
of nitrate of silver, in simple uncomplicated cases. 

Where there is a granular condition, it becomes neces- 
sary to use caustics, viz., nitrate of silver or chromic 
acid, or the galvano-cautery. 

In cases of ozsena the crusts should be removed and 
the same treatment followed as when the disease affects 
the anterior nares. 

Some authors advise scraping the remains of the 
pharyngeal tonsil, or the local application of the electric 
cautery after the crusts have been removed. 

NASAL POLYPI. 

The mucous polypus is the form of tumor most fre- 
quently met with in the nasal passages, and generally is 
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found attached to the middle turbinated body. It is 
usually round and smooth in appearance, frequently 
pear-shaped, and of a bluish-gray color. It may, how- 
ever, not form a distinct tumor, but simply a fringe, 
constituting what is called " polypoid hypertrophy.^^ 
These polypi are, as a rule, bilateral and multiple, and 
vary in size from a very small pea to a walnut. Beside 
the mucous polypus, there are other varieties of tumor 
which are of rare occurrence, but nevertheless are oc- 
casionallv observiid, viz. : 

1. A polypoid growth, usually single, reddish in 
color, and containing fibrous tissue. 

2. Papilloma, either single or multiple, which is apt 
to be attached to some portion of the inferior turbinated 
body or the adjoining parts. 

3. Angioma. 

4. Adenoma. 

5. Cysts. 

6. Osseous tumor. 

7. Malignant growth. 

Treatment. The most successful method of removal 
of nasal polypi is by means of the cold wire or galvano- 
cautery snare. The surgeon should have thorough 
illumination of the parts, and after aj)plying a 10 per 
cent, solution of cocaine should examine^ the nasal pas- 
sages with a blunt probe. In some cases it is necessary 
to introduce the finger into tlu* nasopharynx. After 
removing the polypus with the snare, the root should 
be cauterized with chromic acid or the galvano-cautery. 
The older plan of using forceps and torsion is at the 
present time generally discarded. 

It may require several sittings before the patient is 
cured. 
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Polypi of the Nasopharynx. 

Polypi found in the nasopharynx are usually of a 
fibro-myxoraatous character, but occasionally are very 
hard, and consist of fibrous tissue. 

Fibro-myxomatous Polypi. 

These growths are somewhat firmer in consistency 
than those found in the anterior nares. They are said 
to be more frequent in women than in men, and, as a 
general rule, are attached by a slender pedicle near the 
borders of the choanae. 

The symptoms are those due to nasal obstruction and 
pressure on the palate. A bluish growth, quite freely 
movable, will be seen with the rhinoscopic mirror. The 
polypus may be distinguished from a true fibroma on 
account of its color, mobility, and softer consistency. It 
should not be mistaken for a cyst, owing to absence of 
fluctuation. 

The growth can generally be removed by means of 
the cold steel wire, which is slipped around the pedicle. 
Some prefer to use the galvano-cautery, while others 
consider evulsion by forceps to be a more satisfactory 
method. 

The remains of the pedicle should be treated with 
chromic acid or the galvano-cautery. 

FIBBOMATA. 

A fibroma springs from the periosteum and bone, and 
is attached most frequently to the body of the sphenoid 
and the basilar process of the occipital bone. It is firm 
to the touch, of a pale reddish color, and consists of 
fibrous tissue, round cells, and frequently of dilated 
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vessels. It occurs more often in males than in females^ 
and the development of the growth is not very active 
aft«r the twenty-fifth year. The tumor is not, per se, 
malignant, but, on account of the destruction of adjacent 
tissue caused by its growth, it is of a dangerous char- 
acter. It may extend into the nasal passages and cause 
the nasal bones to expand, giving the patient a deformed 
appearance called "frog-face." Adhesions may take 
place in the nose and pharynx, whereby its nutrition 
may be increased. When ulceration follows there is 
apt to be a fetid discharge. The growth may extend to 
the orbit and give rise to exophthalmos. Deglutition 
and respiration may be interfered with when it projects 
downward toward the larynx. The cranial cavity may 
be invaded, and great pain follow from pressure on cer- 
tain nerves. Deafness results in some cases from press- 
ure on the orifices of the Eustachian tubes. 

Exceptionally cases occur in which spontaneous cure is 
established by a sloughing off of the growth. The prog- 
nosis is always grave, especially when adhesions have 
taken place and the patient is suffering from pressure- 
symptoms. 

The diagnosis is generally made by posterior rhinos- 
copy and i)alpation. A fibroma is hard and firm to 
the touch, and usually of a pale or dark red color. It 
is very important to find out first of all about the at- 
tachment of the tumor, in order to decide if the growth 
can be removed by means of the cold snare or the gal- 
vano-cautery loop. When the base is attached to the 
pharynx alone, the electric loop can be passed around 
the growth either through the nose or the mouth. Only 
a moderate degree of heat should be applied when the 
galvano-cautery loop is used. The galvano-cautery 
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should also be employed to destroy tte remnants of the 
tumor after it*i removal. Some surgeons prefer the 
method of evulsion, while eleetrolysis is recommended 
by others. When the growth extends beyond the 
pharynx, various operative measures have been devised 
for excising it — namely, an operation pertbrmed through 
the mouth, through the nose, or through the superior 
maxillary bone. It is, however, beyond the province of 
this book to discuss such operations. Beside the gro«'ths 
already mentioned, nialif;nant tumors are met with occa- 
sionally, 

DEVIATION OF THE GAETILAOIHOnB NASAL 
SEPTUM. 

Deviation of the cartilagintms septum, wlien of recent 
origin, is prol)ably due to a blow or fall, while in cases 
of long standing the cause is probably one of faulty 
development, congenital in character. The cartilaginous 
septum may be but slightly deflected, or the nasal pas- 
sage may be so constricted that the patient can with 
great difficnlty force any air through by an expiratory 
effort. As one sitle becomes narrowed the other one 
is correspondingly dilated. 

SymptomB. The patient is apt to breathe with mouth 
open, especially at night. There is obstruction to I'espi- 
ration on one side, so that when the patient is requested 
to blow thnMigh the obstructed side, the nostril on the 
dilated side being closed, very little or no air will pass 
through, By closing the ctinstricted nostril and repeat- 
ing the same procedure a free ciirrent of air is obtained. 
Other symptoms are : disturlied rest at night, a nasal tone 
to the voice, epistaxie, and, what is of special concern 
to the otologist, more or less tloafness, or a sense of ful- 
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ness in the ear, or tinnitus, due to interference with the 
proper ventilation of the tympanic cavity. The nasal 
passage being obstructed, it is easy to understand how 
the drumhead becomes retracted in the act of swallow- 
ing ; unless this condition is relieved at an early date 
serious changes are liable to occur in the drumhead, 
so that a permanent disturbance of hearing results. 
According to my experience, a very common symptom 
is a feeling of fulness in the ear, which is very annoy- 
ing to the patient. It is usually temporarily relieved 
by inflation of the middle ear, but soon returns. This 
disease also gives rise at times to headache and reflex 
symptoms. A diagnosis can readily be made by inspec- 
tion with a nasal speculum (Fig. 28). The deviated 
portion is easily seen, constricting the nasal passages, 
while on the other side the nasal space is unusually 
dilated. The latter condition will assist the surgeon in 
difierentiating from tumors and exostoses. 

Numerous operations have been proposed and per- 
formed for relieving this condition, the galvano-cautery 
being used by some, while the saw is preferred by 
others. The operation that seems to me to be most 
successful is the one devised by Dr. Morris J. Asch. 

The Asch Operation. The instruments used by 
Asch are two separators (Figs. 62 and 63), one with a 

Fig. 62. 




Asch's separator, with blunt edge. 



blunt edge and the other sharp, to break up any adhe- 
sions existing between the septum and the turbinate on 




one ia blunt, while the other is sharp with a triangular 
catting surface, the apex of which is at the tip. The 




other pair of scissors (Fij;. 65) arc mailo with the hiades 
bent at right anglp:;, jind art' occasiiinally necessary for 
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those deviations that lie low down on the floor of the nose. 
Of two compressing forceps (Fig. 66), one has a long 
and the other a short beak. Hollow tubes of vulcanite 
are used (Fig. 67), which have a slight curve on the 
under surface, corresponding with the normal curve at 

Fig. 66. 




Asch's compressing forceps. 

the entrance of the vestibule of the nose. The tubes are 
perforated, to prevent them from slipping when in- 
serted, and vary in size and shape. The Asch tubes 
(Fig. 67) are five in number, and are so constructed 
that the heat of a sterilizer does not destroy their shape. 

Fig. 67. 




00000 



Asch's tubes. 

The patient should be thoroughly anaesthetized, as the 
local application of cocaine is not sufficient. The nose 
should bo sprayed first of all with an alkaline antiseptic 
solution. All instruments, etc., should be sterilized. 
After the patient is completely anaesthetized the cone 
is removed and is not usually re-appliod, as the oper- 
ation is quickly performed, as a rule. The head should 
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then be drawn backward, so that blood will not enter 
the larynx, and the table should be so arranged that the 
surgeon can use either direct or artificial light. Any 
adhesions existing between the septum and the adjacent 
mucous membrane are then broken up by means of the 
blunt separator, which has been introduced sideways on 
the deviated side. The operator is thus enabled at the 
time to detect the presence of bony obstructions poste- 
riorly, in which case, and also if the adhesions cannot be 
broken up, the separator with sharp edges is substituted. 
Hemorrhage may occur at this step of the operation, but 
is generally controlled by an iced spray or by pressure 
made with cotton on an applicator. The scissors are then 
introduced open and parallel to the floor of the nose, the 
sharp blade in the concavity or dilated nasal passage, 
while the blunt edge is over the point of greatest con- 
vexity. The instrument is next closed, so that the blade 
cuts through the cartilage into the opposite side. The 
instrument is then opened and withdrawn, but imme- 
diately reintroduced, the direction of the instrument 
being upward and pointing to the frontal bone, the cut- 
ting blade again in the cavity and crossing the line of the 
first incision at as nearly a right angle as possible, and 
at its centre. The incisions will thus intersect each 
other. The second incision is made by closing the 
scissors firmly. There are, therefore, four segments as 
a result of the crucial incision, and these are pushed 
forcibly into the dilated passage by means of the finger 
introduced into the deviated side. One blade of the 
powerful blunt forceps is next intro<liieo<l into each nos- 
tril and firmly closed, so as to straighten the septum 
and force the broken segments to override each other 
on the concavity. After withdrawal of the forcei)s, an 

14 
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iced solution is sprayed into each nostril and sterilized 
tubes introduced into the nose^ a closely fitting one on 
the constricted side and a smaller one on the dilated 
side^ in order to cause equable pressure^ this being 
usually sufficient to control all hemorrhage. 

After the patient is placed in bed^ cold antiseptic 
sprays are used every half hour, and iced cloths are ap- 
plied externally. The tube in the former concave side 
is withdrawn permanently twenty-four hours after the 
operation. Twenty-four hours later, the tube on the 
constricted side is removed and cleansed, while the nose 
is sprayed and cleansed with cotton applied to applica- 
tors, cocaine being used if necessary. The same tube 
is generally reinserted. The patient at this time is 
allowed to sit up. During the next three or four days, 
the tube is removed each day and cleansed, and during 
this time the nose is cleansed, and the patient is in- 
structed how to extract and reintroduce the tube. After 
this the patient is seen once or twice a week for four 
weeks, and the tube is withdrawn permanently five weeks 
after the operation. Occasionally the lower segment of 
the septum remains thickened, and presents the appear- 
ance of a spur. This should be removed by the electro- 
trephine or galvano-cautery after the parts have been 
cocainized. 



CHAPTER VIII. 



The acute form of catarrh, or frt'quent attacks of the 
subacute variety, lead to a chniuic inflammation of the 
middle ear. In the chronic form, after exudation has 
occurred, adhesive processes in the middle ear are apt 
to develop, leading to adhesions between the drum mem- 
braue and tympanum, rigidity of the chain of ossiclee, 
and anchylosit) or fixation of the atapea. It is not nec- 
essary, however, tliat there should be first of all an exu- 
dative catarrh before the adhesive process commences, 
for very frequently the latter starts in as an interstitial 
inflammation in the mucous membrane of the tympanic 
cavity, with simultaneous involvement of the laby- 
rinth. Some writers believe that, in these cases, the 
same pathological process btgins at the same time in 
both the labyrinth and middle ear. This form of inter- 
stitial inflammation with labyrinthine implication should 
in many instances be classified as a disease per se, since 
it has no connection whatever with the exudative catar- 
rhal process. It has been called " dry catarrh of the 
middle ear," or "sclerotic otitis media," and usually 
gives rise to considerable deafness and tinnitus, while 
tile pathological changes are usually most marked about 
the feneetrte ovalia and rotunda. 

In the exudative or moist variety of chronic catarrh 
the mucous membrane is congested and swollen from 
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iniiltratiun witli serum. There is an increase of c 
nective tissue which covers the iiicu^, malleus, and attic^l 
as well as the fenestne ovalia and rotunda. There i 
more or less hypertrophy of the lining membrane o£l 
the tympanum, dne to au increase of round cells andfl 
also to new connective-tissue formation. At this f 
partial resolution may take place througli fatty de 
eration of the round cells. The tympanic cavity fl 




InteroBl Bur&ce at Ibe leK membrana timpaul. (Enlurged.) {PoMn»liT' 
A. Head of the malleUB. B. Neck ofUje malleiu. C. Ti-ndoa Dftbetaiuoi 
Ifmpanl muiivli' >nd anterior fold of the membraniii (yuipanl. D. Inlbrlor 
eitremity of the handle of the maHeiiB. E. Anlerior pgrlion of Ihe i 
branii tympani. F. Posterior fold of Ihe irerabcaaa tympanl and Bl 
lympani. G. Inuiis. H. Sbort proceaa of Inom, I. Long proceBs of Ib 

frequently contains thick mucus. The mobility 
the ossicular chain becomes impaired, and in ooi 
qncnce there results more or less deafness, which 
be relieved at this time by treatment, especially if 
hesions have not already taken place. After 
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of the discharge the mucouij membrane loses more or 
less of its red color, and beoomea |)ale, although it is 
still thickened. The different folds of the lining mem- 
brane of the tympanum, and the ligaments which bind 
the ossicles together and to the walk of the middle 
ear, become rigid and thickened. In rare instances 
the mucous membrane undergoes a partial calcification. 
Adhesions take place between the inner wall of the 
middle ear and the dnimhead by means of bands or 




etriie. The ossicles may be attached to the tympanic 
walls, and anchylosis may ocL'ur, so tbat the power of 
vibration of the drum membrane is seriously interfered 
with. The attic at times undergoes more or less oblit- 
eration from the excessive formation of connective tissue 
and from becoming joined with the ossiclea and the 
inner surface of the drnmhea<l. The «induction of the 
sound-waves by means of the ossicular chain becomes 
seriously interfered vnt\\ at this stage, owing to the for- 
mation of such adhesions and the occurrence of anchy- 
losis. The three Ixmes may be anchyloaed, or there 
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may be a separate attachment between each bone and 
the tympanic wall. Anchylosis between the stapes and 
fenestra ovalis gives rise to considerable deafness and 
to serious results. The edge of the foot-plate may be 
united with the margin of the fenestra ovalis, or the 
crura may be bound down by adhesive bands or strise. 
Such anchylosis may follow an inflammation of the 
entire tympanic cavity, and be associated with more or 
less anchylosis of the malleus or incus, or of both of them. 
There may be at the same time numerous striae and 
bands running through the tympanum, with thickening 
of the membrane covering the fenestra ovalis. Instead 
of the entire drum cavity being involved, the disease 
may be limited to a circumscribed inflammation of the 
sclerotic or interstitial variety, and be confined to the 
region of the fenestra ovalis. Bony union between the 
stapes and fenestra takes place in some instances, and 
when this occurs the deafness is incurable. 

Certain changes are observed frequently in the fen- 
estra rotunda, such as thickening and calcification. The 
changes in the Eustachian tube depend very much on 
the nature of the disease in the tympanum itself. 
There is frequently constriction of the tube in the early 
stage, when the mucous membrane of the tympanic 
cavity is swollen and filled with round cells, and before 
shrinking of the tissues and sclerosis have taken place. 
There is usually at the same time catarrhal inflamma- 
tion of the nasopharynx. It is in this stage of the 
disease, before adhesions have produced fixation of the 
ossicles and drumhead, that much benefit follows from 
inflation of the tympanum, and appropriate treatment 
of the nasopharynx and the mouths of the Eustachian 
tubes. 
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In the circumscribed sclerotic form of inflammation, 
limited mostly to the neighborhood of the fenestra 
ovalis, the tube is, as a general rule, normal as to its 
permeability, although there are occasional excej)tionH, 
when there is some constriction. Occasionally tlie ven- 
tilation of the middle ear is interfered with, owing to 
certain, changes having occurred in the muscles of the 
Eustachian tube. The intratympanic muscles are like- 
wise subject to atrophy, fatty or colloid degeneration. 

From this description of the patliologi(;al clianges 
that are usually observed in this disease, it will be H(u;n 
that chronic catarrhal otitis media is a term that should 
include cases of secretive catarrh^ in whic^h thene are 
considerable hyperaemia and swelling of tlie mucfoUH 
membrane, followed by the formation of adhesionH ntid 
anchylosis of the ossicles, as well as cases of Heleroiic or 
interstitial inflammation, which is confincjd to a limit(>d 
portion of the tympanum, usually the neighborliood of 
the fenestra ovalis or fenestra rotunda. It vcTy fr(»- 
quently happens that the patient does not H(*(?k n(1vi(M5 
during the first stage, when the surgeon could acc-orn- 
plish very much by treatment, but only cx)ni(»H when 
adhesions and anchylosis have occasioned mon* or less 
deafness, which interferes with his occupation. The 
tinnitus at this time is often most annoying and dis- 
tressing. 

Heredity plays an important r6le in the (^tiology of 
chronic catarrh of the middle ear, and especially in that 
form of circumscribed sclerotic inflammation, although 
very often patients are unable to ascribe the diseases to 
any such influences. Other cause? are frequent attacks 
of acute or subacute catarrh of the middle ear, chronic 
nasopharyngeal catarrh, diphtheria, the exanthematous 
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diseases, tuberculosis, syphilis, Bright's disease, 
pr^nancj, gout, and riieumatism, residence in a damp 
climate, sea-bathing, and the excessive use of alcohol and 
tobacco. Young persons and children are not so fte- 
quentlj affected with chronic catarrh (adhesive form) 
as the aged and those in middle life. The former are 
more frequently the subjects of the so-called moist variety 
of catarrh, which, as a rule, affects both ears. 

As chronic catarrh of the middle ear usually is 
considered as an extension of catarrh from the naso- 
pharynx, it is important, in such cases, to examine 
thoroughly the latter cavity as well as the nasal passages 
and pharynx. In some instances the patient has much 
difficulty in breathing through the nose with the mouth 
closed, owing to an hypertrophic rhinitis, the presence 
of a spur or polypus, or a deviated septum. In other 
cases the nasal jiassage is unusually dilatc»d, owing to 
atrophic changes, and frequently at the same time the 
Eustachian tube is found in a similar condition. In 
such individuals inflation of the ear is apt to cause 
little if any improvement in th(! heariug-distance, while 
tests with the tuning-fork often show loss of bone- 
conduction. An examination of the throat in one case 
reveals a thickened and dull-red mucous membrane ; in 
another, the mucous membrane is unusually dry and has 
a glazed appearance. Then, again, the pharyngeal wall 
may be studded with small elevations, with enlarged 
vessels leading to them. 

Appearances of the Membrana Tympani. The mem- 
brana appears dull, lustreless, and more or less opaque. 
Certain portions of the drumhead may be normal in ap- 
pearance, or the entire membrana may be thickened and 
milky white (see Fig. 70). The opacities vary greatly 
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ID Bbape, being semilunar at times (see Plate IV., Fig, 
H), or there may be a peripheral or eircular opacity along 
the lower burder of the membrane, which is compared 
to the arcu3 senilis of the cornea. Chalky or calcareous 
deposits, often crescentic iu shape, are found at times in 
front of the handle, although they are obser\'ed also oc- 
casionally in the posterior segment. Again, there may 
be chalky spots in both anterior and posterior segments, 
or a chalky deposit in one portion, while other parts of 







the membrana are <jpaque from thickening. The drum- 
head, beside being milky white or yellowish, like parch- 
ment, may assume a bluish-white appearance or even 
reddish-gray, the latter color being due frequently to a 
congested condition of the middle ear, while the drum- 
head is more or less transparent from atrophic changes. 
In some instances the membrana becomes very thin, so 
that the different portions of the middle ear may be 
clearly seen, as well as the intudo-stapedial articidation. 



218 MANUAL OF OTOLOGY. 

In such a case the drumhead may be ruptured when 
forcible inflation of the ear is practised according to 
Politzer's method. The Eustachian tube is apt to be 
freelj pervious, so that one should always be most 
cautious in forcing air into the tympanum whenever 
such conditions are present. 

There may be atrophy of the membrane in one por- 
tion, while in another portion there is considerable 
thickening. On account of the retraction of the drum- 
head, the handle of the malleus appears foreshortened 
and drawn inward and upward, and especially so wlien 
the inferior extremity is adherent to the inner wall of 
the middle ear, while the short process stands out promi- 
nently, as well as the anterior and posterior folds of 
the membrana (see Fig. 71). The membrana flaccida 
is apt to be sunken in. There may be deep depressions 
in the drumhead, where the membrane is attached to 
the tympanic wall. In consequence of the inward and 
upward displacement of the long handle of the malleus, 
the cone of light becomes distorted and frequently very 
much contracted. In cases of sclerotic inflammation 
limited to the region of tlie fenestra ovalis, an important 
symptom is the appearance of congestion of the prom- 
ontory, which is seen through the membrana. In this 
same class of cases, however, there may be simply an- 
chylosis of the stapes, while the drum membrane shows 
every evidence of being normal. 

Symptoms. The first symptom to cause annoyance 
to the patient and make him seek advice, as a general 
rule, is a tinnitus or subjective noise in the ear, which, 
though slight at first, gradually becomes more intense, 
so that he is often very much disturbed by it, while in 
exceptional cases Avhere the patient is of an extremely 
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nervous temperament, and the disease has lasted for a 
long time, melaucholia haa followed. Tinnitus, on the 
other Laud, in cases of chronic catarrh, in whioh there 
is some secretion, is usually of a transitory charact«r or 
else absent altogether. In the adhesive and sclerotic 
varieties, while the noises may be intermittent at first, 
they generally become continuous as the disease pro- 
gresses, especially when auchylosia of the stapes with 
the foramen ovale has occurred. The noises are apt 
to be most distressing when the weather is damp and 
muggy, or after the patient has indrilged freely in alco- 
holic drinks, or is mentally fatigued, or otherwise ex- 
hausted from some indisposition. They are most likely 
to be the first premonition uf commencing deafness, but 
this is not the rule, for in some instances the noises and 
the deafness develop at the same time, while in other 
cases the first symptom ia the deafness. The noises 
are apt to grow louder as the deafness increases, but 
they may, on the contrary, become less distressing, 
and even cease altogether when the deafness becomes 
extreme. 

The deafness depends very much on the changes that 
have taken place in the drumhead, on the extent of the 
adhesions, and more particularly on the condition of 
the foramen ovale and foramen rotnndnm. The hearing 
often varies at different times of the same day, being 
more impaired at night, when the patient is fatigued. 
Change of climate, especially to a high altitude, often 
causes considerable improvement in the hearing as long 
as the patient remains there, only to be followed by 
loss of hearing when he returns to a damp region. 
Other symptoms are a sense of weight, fnlness, or jiress- 
WTi' in Ihe licud, occasional vertigo and giddiness, which 
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may be permanent, unsteadiness in the gait, with nausea 
and vomiting. A patient suffering from chronic catarrh 
of the middle ear at times complains of pain in or about 
the ear, which is generally due to neuralgia, as this dis- 
ease is often observed in neurasthenic subjects. Some 
persons are disturbed by certain sounds, particularly 
shrill tones, even when the degree of deafness is quite 
marked (hypersesthesia acustica). The hearing of ordi- 
nary conversation, especially at a dinner or reception, 
when several persons are talking at the same time, is 
extremely difficult for a patient suffering from chronic 
catarrh of the middle ear. He frequently hears the 
higher notes, especially musical ones, extremely well, 
and this is often the case when the labyrinth is not 
affected. If, however, the latter is involved, as shown 
by tests made with the tuning-fork, not only will there 
be deafncsss for speech, but also for the watch and 
acoumeter, and for musical sounds. 

The ability to hear better in a noise, more particularly 
in a carriage or railway train, jxtracusis WiUmana, so- 
called, is a symptom that frequently is noticed in this 
class of j)atients. A patient under my care can hear 
only very loud conversation very close to the ear, but 
she can understand easily every word spoken in an 
ordinary tone of voice when she is riding in a railway 
train. In cases in which the auditory nerve is affected 
without involvement of the middle ear this phenome- 
non is not observed. Some otologists believe this symp- 
tom to be due to an increased excitability of the auditory 
nerve brought about by the concussion, while another 
explanation (Politzer) is " that the improvement in 
hearing is due to the movement of the inflexible audi- 
tory ossicula, so that they are placed in a more favor- 
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able condition for the conduction of the waves of sound, 
and that at the same time the endings of the auditory 
nerve are set in vibration, producing an increased sen- 
sibility." Although this symptom is undoubtedly due 
to middle-ear catarrh, it may be observed in patients in 
whom the labyrinth is secondarily involved, for it is 
noted in cases in which bone-conduction is normal as 
well as in those in which it is impaired or lost. It 
generally is considered as an unfavorable symptom. 

When left to nature, the deafness generally increases, 
so that eventually the patient has great difficulty in 
hearing at all. Some cases progress slowly, others very 
rapidly. If the patient is subject to frequent head- 
colds, the disturbance of hearing is apt to increase 
rapidly, also in cases in which the labyrinth is suddenly 
involved, or in which the patients are suffering from 
some exhausting disease, such as syphilis or tuberculosis. 
Profound deafness is not very frequent. After steadily 
growing worse for a number of years, the disturbance of 
hearing may remain quite stationary for a time. When 
the disease is confined mostly to the region of the 
fenestra ovalis, the tinnitus is apt to be troublesome for 
some years before the patient really knows that he ls 
deaf. Occasionally the deafness is limited to one ear, 
but this is only for a time, because when the previously 
normal ear becomes involved the deafness progresses 
very rapidly as a rule. 

Diagnosis. Inspection of the drumhead reveals the 
existence of chalky deposits or a thickened condition of 
the drumhead. On the other hand, the surgeon may 
find atrophic changes. The membrane is more or less 
retracted, witli prominence of the short process and of 
the anterior and posterior folds. The cone of liglit is 
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distorted. Bj having the patient try the Valsalvian 
experiment, as well as by using Siegle's otoscope, one 
can observe the mobility of the drumhead. By such 
means the atrophic portions bulge outward when the 
air in the canal is exhausted, while the adherent portions 
remain stationary. By means of the diagnostic tube, 
when the ears are inflated, the permeability of the Eu- 
stachian tubes can be determined. When the labyrinth* 
is not involved, the bone-conduction, as shown by 
Weber's and Binn6's tests, is better than the aerial con- 
duction, and the higher tuning-forks are better heard 
by aerial conduction than the lower ones. If the dis- 
ease is complicated with marked labyrinthine involve- 
ment, then the lowest tuning-forks are heard by aerial 
conduction, while bone-conduction is very much im- 
paired or even lost. 

The probe may also be employed to advantage in order 
to determine as to whether the membrana is adherent 
to the tympanic wall or not. 

Prognosis. Much depends on the patient's general 
health and condition, as well as on the changes that 
have taken place in the middle ear and labyrinth. The 
pn^nosis is much less favorable in those insidious forms 
of sclerotic catarrh limited to the neighborhood of the 
fenestrse, and particularly when the labyrinth is in- 
volved, than in cases in which the catarrh is of the so- 
called moist variety. When a patient seeks advice 
who has had a continuous subjective noise for several 
years, and which he likens to the sound of escaping 
steam, and moreover if the Eustachian tubes are pervi- 
ous, and inflation by Politzer's method and the use of 
Siegle's otoscope do not produce any change for the 
better in the hearing-distance, the prognosis in such 
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aniC!^ as to any permanent improvement is extremely 
Liiit'uvorable. Such patients ure likely to be neurasthenic 
or hy^Hiehondriacal, and freiinently inherit some ten- 
dency to deafness. The prognosis is much more favor- 
able when the tinnitus and deafness show even a slight 
improvement after inflation of the middle ears. If the 
disturbance in hearing has come on very gradually, the 
chances are that the patient will not be profoundly deaf, 
even if he receives no treatment whatever. On the 
other hand, if the patient has suddenly become hard of 
hearing, and there is a continuous subjective noise 
which is not modified by treatment, and particularly 
if the labyrinth is involved, the probability is that 
the disease will advance rapidly, and th'e prognosis is 
bad, eBpecially if tiie patient is suffering from some 
constitutional disease, such as syphilis, amemia, or 
tuberculosis. A patient's occupation also has much 
to do with the prognosis. Gont and rheumatism play 
a very important part in this disease, for one meets 
with chronic catarrh of the middle ear very frequently 
in such patients. Subjective noises, which sound to the 
patient like escaping steam, or are pulsating in char- 
act«r, and which are continuous and have existed for a 
long lime, are unfavorable symptoms. On the other 
hand, if the noise is intermittent, or if the surgeon is 
nltle to arrest it even for a short space of time, and at 
the same time cause a slight improvement in the hear- 
ing-distance, the chances of some permanent improve- 
ment are fairly good. 

The que.ation often nrisea as to what is the duty of 
the otologist under conditions just mentioned, in which 
the prt^osis is unfavorable, namely, as to whether 
he shonhl hold out any hopo to the [wtient of imj)rove- 
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ment. It is possible for the surgeon to determine, in 
a very short time, whether the hearing is likely to be 
improved by treatment, and until the patient has been 
seen at least two or three times, and the middle ears have 
been inflated, the prognosis should be a guarded one. If 
at the end of this time there is any improvement in the 
hearing-distance or the subjective noise, the treatment 
should be continued. On the other hand, if there is no 
change whatever, the patient should be informed of the 
fact that treatment is not likely to be of much if any 
benefit ; but, as the disease is likely to progress steadily, 
it is advisable that he should receive regular treatment 
for a period of six weeks at a time during the spring 
and fall, in order to arrest if jx)ssible the progress of the 
disease. He should in the intervals consult the surgeon 
if there is any change for the worse in the symptoms. 
As previously stated, many of these patients are ex- 
tremely nervous in temperament, and require encour- 
agement as well as treatment directed to thvir gen- 
eral condition. Otherwise, if told that the disease is 
incurable and that treatment is useless, such patients 
become very despondent, and the deafness is liable to 
become much worse. They need, therefore, some moral 
support, and should be under the supervision of the 
otologist, who should not only see them occasionally, 
but should also encourage them hy stating that possibly 
the disease mav he arrested. Iron and strvchnine and 
the hypophosphites are remedies to be prescribed in 
manv instances. 

Treatment. The treatment of chronica catarrh of the 
middle ear should l)e so directed as to ol)tain free ven- 
tilation of the middle ear, and the restoration of the 
membrana tympani to its normal position if possible. 
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Catarrh of the nasal passages and nasopharynx should 
receive appropriate treatment, while if there is any ob- 
struction in the anterior nares or nasopharynx it should 
be removed if it interferes with the entrance of air into 
the middle ear. The mouths of the Eustachian tubes 
should be inspected, and their permeability tested by 
Politzer's method of inflation or by catheterization. 
(See chapter on Diseases of the Nose and Nasopharynx.) 
In the so-called secretive or moist form of catarrh, par- 
ticularly if of short duration, and if attended with more 
or less swelling of the Eustachian tube, considerable 
improvement will follow the injection of air into the 
tympanic cavity. According to my experience, the 
catheter is much more efficacious for this purpose than 
the method of Politzer, while the improvement is more 
marked. Inflation in cases of adhesive catarrh is not 
followed by the same improvement as when the dis- 
ease is of the secretive or exudative variety. The sur- 
geon, when forcing air into the tympanum, should at 
first use but little force, either by Politzer's method or 
by the use of the catheter, for, if the tube is very 
dilated and the membrane flaccid, rupture of the latter 
may follow when too much pressure is used. In those 
cases in which the tubes are freely pervious, and im- 
provement in the liearing does not follow inflation, tliere 
is no object in continuing such treatment. Instead of 
using air alone through the catheter, certain vapors are 
to be preferred, more particuhirly a mixture of chloric 
ether and iodine (Blake). This consists of: tincture of 
iodin. gtt. XV ; chloroform.^pir. vini rectif., fiil 5ss. 
Five or six minims- of this mixture should l)e droppc^d 
into tlie Politzer bag through the hole in the side, wliich 
is then covered by the thumb, and the bag is com- 

15 
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pressed. The catheter, before introduction, should be 
connected with the Politzer bag by means of a piece of 
rubber tubing at least a foot long, and then should be 
warmed and smeared over with vaseline. It is im- 
portant for the surgeon to determine, by means of the 
diagnostic tube, the exact (unuh'tion of tluj Eustachian 
tube. When the vapor is forced into tlie ear, the 
patient usually experiences a cool and j)leasant sensa- 
tion. In some instances the hearing-distance is de- 
creased immediately after tin's ])rocedure, but is im- 
proved several hours afterward. When the ears are 
inflated by Politzer's mc^thod, and it is desirable to use 
the vapor just mentioned, a glass inhaler should be 
attached to the Politzer bag. A few dr()])s of the mixt- 
ure should be poured on absorbent cotton {)laced in the 
inhaler. Some surgeons recommend to their patients 
the use of a large inhaler in whi(»h chloride of ammo- 
nium or other fumes are generated. After filling the 
nasal passages and nasopharynx with the vapor, they 
are directed to perform the Valsalvian experiment. 
The principal objection to this method is that the pa- 
tient is likely to inflate the ears too fre(juently, and thus 
eventually produce a relax(^d condition of the menibrana 
tympani. Vapors of sal ammoniac, ac^etic acid, turpen- 
tine, the different balsams, as well as hydrogen gas and 
iodide of ethyl, are also used. Ikside vai)ors, some 
otologists recommend the injection through the catheter 
of various solutions into the middle ear. 

Politzer has seen " favorable results follow in a series 
of cases from the injectioji of five or six drops of a 2 
per cent, solution of ])iIocar])ine/' The catheter is first 
introduced and fastened by means of a (*lamp. A small 
syringe containing the solution is wanned, and a few 
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drops are then injected into the catheter. By means of 
the Politzer bag the solution is forced into the middle 
ear. Liquid vaseline (Ch. Delstanche) or albolene is 
sometimes used in the same manner as tlie pilocarpine 
solution. 

Some l)enefit follows from the use <if alliolcne con- 
taining 2 per cent, of pilocarpine. If a few drops 
only are injected into the middle ear, there is not likely 
to be any discomfort to the patient. As the liearing 
immediately after the injection is frequently made tem- 
porarily worse, it is better to vary the treatment by 
simply forcing air through the catheter every other 
time. It is occasionally advisable to treat such a 
patient every day for a week or ten days ; but, as a 
general rule, it is better to inflate the ears not oftener 
than three times a week. The patient should discon- 
tinue treatment after six weeks' time, and have a period 
of rest. After the first two weeks it may be necessary 
to catheterize the ears but twice a week. A very mild 
solution of bicarbonate of soda is recommended by some 
otologists, and is not likely to cause much irritation of 
the mucous membrane of the tympanic cavity. Solutions 
of borax, bichloride of mercury, and iodide of potash, 
which are recommended by some, are. contralndicated, 
since they are liable to cause considerable reaction. 

Siegle*H otoscope and the"rarefacteur" or "masseur" 
of Delstanche are useful instruments in many cases, and 
especially where there are receut adhesions and retrac- 
tion of the drumhead. It is possible to rupture the 
drumhead as well as to cause ecchymoses and inSamma- 
tiou, if too much force is employed when the air is ex- 
hausted, so that the sui^;eon should always inspect the 
membnuia while using such an instrument. In cases in 
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which there are atrophic changes, as shown by bulging 
outward of certain portions of the drumhead when the 
ear is inflated, one should be very cautious when trying 
this method of treatment, for the membrane may simply 
be rendered more flaccid without even improving the 
hearing. 

A massage apparatus driven by an electric motor is 
used by some surgeons, the object being ^* to exert a 
gymnastic influence by rhythmical oscillatory move- 
ments of the drumhead and ossicles, in order to obviate 
the progressive stiffness and ultimate anchylosis of those 
parts/' ^ Of the therapeutic value of vibratory massage 
of the drumhead, Schwabaeh states that it does but little 
good in cases of sclerosis of the sound-conducting appa- 
ratus. He recommends its use in cases of troublesome 
tinnitus, in which the patients arii unable to attend to 
their business, in cases of simple chronic hyp(Ttrophic 
middle-ear catarrh with dulness and n^traction of the 
drumhead, likewise in subacute middle-ear catarrh, also 
in cases of acute otitis media due to influenza, and in 
the secjuela) of chronic purulent otitis media, in which 
by the ordinary treatment no improvement in the sub- 
jective noises and liearing-distanee could be obtained. 
In these cases the author asserts that ^^ massage shows 
itself to be of essential value/' 

Urbantschitsch believes in the efficacy of massage of 
the side and back of the neck in cases of tinnitus aurium. 
In patients suffering from lal)yrinthine deafness, accord- 
ing to the same author, much benefit follows massage 
of the regions su])plie(l by the auriculo-teni])()ral and 
supra-orbital nerves. He further recommends massage 
of the Eustachian tube, which is effected by ])assing a 

^Schwabaeh: Archives of Otology, vol. xxx. Nos. 4 and ;">, 1901. 
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bougie beyond the isthmus and then moving it alter- 
nately backward and forward for several seconds, and 
in some instances for even a minute or more. 

A method devised by Hommel consists in instructing 
the patient to press the tragus into the external meatus, 
and then, after removal of the finger, to allow the tragus 
to return to its place. In this way the air in the canal 
is alternately condensed and rarefied. The patient 
should be advised to repeat these manipulations three 
or four times a day, and on each occasion he should 
press inward the tragus about fifty times. 

Lucae has devised a pressure-probe, consisting of a 
probe with a cup-shaped cavity on the end, which is 
applied directly over the short process. Gentle and 
intermittent pressure is made on the ossicles by means 
of this instrument, which moves on a spring. Although 
considerable increase in the hearing-distance and an 
improvement in the tinnitus often follow its use, such 
improvement is not likely to be permanent. With the 
same object in view, various electrical instruments have 
been invented, by means of which vibrations are con- 
veyed directly to the ossicular chain through a speculum 
constructed for the purpose. Although opinions differ 
as to the benefit derived from such treatment, these 
iiistrinnents should be given a fair trial. Patients are 
advised often by their physicians to make use of the 
Valsalvian method of inflation, and, as a result, there 
is a liability that the drumhead will become very much 
relaxed. 

In certain cases in which there is probably a re- 
laxation of the tensor tympani, as well as of the 
nialkM)-incudal capsular ligament, and the corresponding 
attachments, such as would favor a separation of the 
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malleo-incudal articulation, Blake employs a rubber 
spring, which he introduces into the canal, and applies 
directly to the neighlwrhood of the short process, and 
which acts as a sui)ix)rt to these relaxed parts. In a 
paper on this subject, he reports a case of a musician 
whose hearing in the right ear was normal, while in the 
left ear there had been in childhood a suppurative 
process and a subsequent perforation in ShrapnelPs 
membrane, which was dry at this time. The hearing of 
the left ear was alx)ut two-thirds of the normal distance. 
He had had a series of head-colds during the past 
winter, accompanied by a sense of fulness in the left 
ear, which had led him to practise the Valsalvian infla- 
tion frequently for the sake of the relief it afforded. 
Three days before his visit he had noticed, while prac- 
tising on the violin, that when the head was bent 
forward and to the left, as is often the custom in the 
rendering of more delicate passages, the tones of the 
violin sounded dull in the left ear, and there was a defi- 
nite loss of timbre perception. When the head w^as 
raised, this disability disappeared, to recur immediately 
on lowering the head to the position mentioned. An 
examination showed the membrana tympani to be 
intact, excej>t that there was a small dry ])erforation in 
Shrapnell's membrane. The t(\^t imony of the patient 
was eorr()borat(»(l by tests made with tuning-forks and 
high musical instruni(»nts. Then* was considerable 
movement of the membrana tyni])ani outward when the 
ear was inflatcMl, such as would favor a separation of 
the mall(H)-inen(lal articulation ^' within such limits as 
would permit the ])assage of the larger sound-waves of 
the medium and lower tones, but would result in the 
loss in transit through the articulation of the motion 
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incident to the shorter sound-waves of the qualitative 
overtones." Blake says " that any mechanical arrange- 
ment which would hriug about a more natural adjust- 
ment of the malieo-incudal articulating surfaces, aud 
would maintain them in that position loug enough to 
allow the relaxed tissues to normally contract, would 
not only relieve the patient of his recent enit>arrassment, 
but would probably Lave more permanent beneiicial 
effects." Such pressure on the short process was 
effected by means of a strip of thin, elastic rubber 
tissue 3 mm. in width aud 12 mm. in length, which, 
being seized at the two ends with angular forceps, was 
carried into the ear under good illumination, with the 
convex portion of the resultant ellipse in contact with 
the short process, when, the two ends being released 
from the grasp of the forReps and allowed to spring 
outward against the walls of the canal, pressure was 
exerted upon the sliort process. AV^ith such sup])ort to 
the relaxed parts, it was found that the head could be 
plaGe<l in any position without impairment in hearing 
for overtones, and the patient was enabled to resume 
his professional work. Blake has made a change in the 
preparation of the rubl:>er strip, owing to the fact that 
the freshly cut ends of the rublwr were found to adhere 
under the pressure of the fiirceps, thus preventing the 
springing apart of the ends wlien released. The ends 
should, therefore, be cut, one at an angle and the other 
on a curve, the curved end being placed toward the 
posterior wall of the canal and the convex surface of 
the rubljer strip ; secondly, that portion which was to 
be brought into contact with the malleus was lightly 
smeared with vaseline Itefore introduction. It was 
fiiruKl that absorjition of the vaseline produced a partial 
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vacuum beneath the rubber, and resuhed in so close an 
adherence of the latter to the skin that the beneficial 
effects of the spring were of much longer duration. 
In some cases, where there is a considerable relaxation 
of the membrana, Blake substitutes the paper dressing 
(see page 271). 

The use of the rubber strip is of benefit in cases of 
circulatory tinnitus marked by relaxation of the drum- 
head and the malleo-incudal joint, as shown by the 
report of such a case. The treatment must be long 
continued in many instances in order to get any per- 
manent results, while the adjustment of such mechanical 
appliances must always be a matter of more or less 
experiment. A slight change in adjustment may bring 
about a very decided improvement. 

NARROWING AND STRICTURE OF THE 
EUSTACHIAN TUBE. 

The Eustachian tube may be constricted through 
swellintr of the mucous membrane, or by the formation 
of connective tissue, which leads to contraction and 
stricture. The constriction of the canal is usually the 
result of chronic catarrh, but may be due to the press- 
ure of a <^roAvth in the nasopharynx, and is generally 
situated in the cartihiginous canal, although osseous 
growths in the bony canal may knid to stricture of this por- 
tion. The presence of a stricture is diji<j:n()se(l usually 
1)V moans of the auscultation tube wIumi P(»litzer's method 
or cathetcMnzation is attempted. Under such conditions 
no sound is likc^ly to h(\ heard, or else tlu^re is a sharp, 
hissinjr or whistlino; sound. There is usuallv consider- 
able deafness with a distressing tinnitus, a disagreeable 
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sensation of fulness or heaviness in the head, and occa- 
sionally dizziness. 

In cases of constriction of the tube due to swelling 
of the mucous membrane, an attempt should be made to 
relieve this condition by treatment directed to the naso- 
pharynx, and by inflation of the middle ear through the 
catheter. When the stricture is not overcome by such 
measures, bougies should be tried, and for this purpose 
those made of silkworm-gut, covered over with lacquer 
and conical in shape, are the best ; or, if they have not 
sufficient resisting power, whalebone bougies, well pol- 
ished, rounded, and conical shaped, should be substi- 
tuted. The bougie should be dipped in liquid vaseline 
and inserted through a good-sized silver catheter as far 
as the bony portion of the Eustachian tube. A mark 
should be made on the bougie so that the surgeon may 
know the distance that it has been introduced. Care 
should be taken that the point of the bougie does not 
injure the drumhead. The instrument should be left in 
position five or ten minutes. In some cases Politzer 
uses catgut bougies that have been soaked in a solution 
of nitrate of silver, while in others he prefers a thin 
rubber capsule (that is, when the constriction is due to 
swelling of tlie mucous membrane), which is attached to 
tlu^ top of the catheter by a thread. By forcing air 
through the catheter the capsule is inflated. It is 
clainiod by some that by means of electrolysis the cali- 
brci of the tube is frequently restored. As a general 
rule, the results obtained by the measures just described 
are not very promising, so that they have been discarded 
by many otologists. In some cases the use of the 
bougie increiises the deafness and the subjective noise, 
wliile in other cases, even after sucxjessful dilatation 
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of the Eustachian tube, no improvement follows. Great 
care should be exercised not to lacerate the tissues when 
passing the bougie, for fear of inducing surgical emphy- 
sema, especially when subsequently inflating the ear. 
In rare instances the point of the bougie has been 
broken off in the Eustachian tube, so that the possibility 
of this accident should be borne in mind. 

Operative Treatment. Ever sine^ the time of Sir 
Astley Cooper, various attempts have been made by 
surgeons to maintain a permanent opening in the drum- 
head, or else to excise one or more of the ossicles for the 
cure of the deafness and subjective noises. It may be 
stated ill gemral tenm that fiuch operatiorviy perfoimied 
for the cure of chronic catarrhal otitic Jiicdia, have been 
unsuccessful y although in a very few instances consider- 
able improvement has followcnl. Many cases have been 
made very much vjorse by operative interference, and 
the statement made l)y sonu^ otologists, tliat the opera- 
tion of excision of the ossicles Avill not make matters 
worse, even if it is not followed Iw some improvement, 
is incorrect. In a ease which seemed to be an ideal one 
for the removal of the miilleus and incus, as these ossi- 
cles were bound down by adhesions, the o])(Tation was 
not followed by any improvement to speak of, but, in- 
stead, a distressing tinnitus develo])e(l. A very nervous 
patient who submitted to an o])eration of excision of the 
entire drumhead, toc^ether with the malleus and incus, 
was assunnl that the deafness would not be more marked, 
even if no im])rovement followed. On recoverinp^ from 
the effects of the ether, the hearing was foinid to be 
much Avorse, and at the present time she cannot even 
hear with the aid of a conversation tube. The hearing- 
distance in the other ear also has decreased vcmw much as 
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a result of the o^wration, u phenomeaon that is often ob- J 
served in such cases. Numerous complications have 1 
followed the perfi>rmaTice of excision of the drimihead i 
and ossicles, such as purulent otitis media, mastoid 
empyema, burrowing abscess of the neck, etc., so that 
these accideiits sliouM always be borne in mind when 
a patient seeks advice as to the propriety of siieh an 
operation. 

Cooper and others obtained brilliant results at first 
by making an artificial opening in the drumhead, but 
were obliged to abandon the operation, because the 
aperture soon beciinie closed by newly formed connec- 
tive tissue, and the deafness was not improved. At 
first, as sug^^ested by Cooper, a portion of the drum- 
liead was excised. This was followed by an operation 
devised by Wreden, in which he excised a portion of 
the long handle of the malleus. Later, an attempt was 
made by means of nitrate of silver, sulphuric acid, and 
the galva no-cautery, to produce a permanent opening. 
Such opeuingB are apt to close very soon, and although 
the bearing-distance may be incn>ased and the subjec- 
tive noises lessened for the time being while there is an 
opening in the drumhead, nevertheless, when the latter 
closes, both noises and deafness may be very much 
worse. The object of making an artificial opening is fop 
the relief of deafness and distressing tinnitus in cases in 
which the ossicles are bound down by adhesions ; wher 
the membrana is verj- much thickened or else conhiins ■ 
calcareous deiJosits ; when there is a stricture of the 
Eustachian tube which cannot otherwise be overcome ; 
also in exploratory operations (to \>e described more 
fully), as well as for the purpiwe of mobilizing the ossi- 
cles, especially the stapes. As the object of such an 
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operation is to allow the sound-waves to strike against 
the foot-plate of tlie stapes and reach the labyrinth im- 
mediately, it stands to reason that such an operative 
procedure will be unsuccessful when there is anchylosis 
of the stapes, or thickening and calcification of the mem- 
brane of the foramen rotundum, or implication of the 
labyrinth. The operation should not he considered for 
a moment unless there is excellent bone-conduction. 
Politzer has devised an eyelet of gutta-percha for inser- 
tion in tlie artificial opening, but it hsm been found 
impossible to keep this in place. 

When the drnmhea<l is very much retracted, the long 
handle foreshortened, and the posterior fold stands out 

Fia. 71. 
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prominently, and there is also considonible deafness, 
with haid snbjecitivo noises, which it is im))ossihle to 

relieve! by other treittment, Pdlitzer n'oommeiids itedion 
oflhr. posterior fnlil of llie mnnhruiin. h/mpini! (^cc Fig. 
71). The inci?i<in is usually mmlc Just behind the 
short pnicrss, by a small knife, runndod at its point 
and es])ectally adapted for the purpose. 
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DIVISION OF THE TENSOR TTMPANI MUSCLE. 

Tenotomy of this muscle, the object being to allow 
the drumhead to regain its normal position, and thus 
relieve the increased pressure within the labyrinth, was 
performed first by Weber-Liel, although Hyrtl pre- 
viously had suggested such an operation. In cases in 
which retraction of the drumhead is due to this cause 
alone, such an operative procedure is indicated, but, 
unfortunately, these instances are infrequent. One is 
much more likely to find not only shortening of this 
tendon, but also adhesions in the tympanic cavity, with 
a shrinking of the folds of the mucouS membrane and 
of the ligaments. 

In order to divide this tendon, an incision is first 
made in the drumhead either in front of or else behind 

Fig. 72. 



Gruber's tenotome. 

the handle of the malleus, preferably in the latter posi- 
tion. An instrument (see Fig. 72) curved on the flat 
is then introduccnl through this oj)ening for a distance 
of at least 3 nmi., the tenotome being directed below 
tlie tendon of the tensor tympani. By depressing the 
handle so that the point of the instrument is pushed 
uj)ward, the tendon is generally divided when the blade 
is withdrawn. The results obtained by this operation 
lijive not been successful, as a general rule, so that it 
has been abandoned practically, as cases have been 
reported where considerable increase of the deafness 
has followed its performance. 
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Kessel, in 1871, advocated removal of the drum- 
head and excision of the malleus and incus, and since 
that time surgeons in this country and Eun)pe have 
recommended diflRtTcnt operations of a similar character, 
for the relief of extreme deafness, vertigo, and tinnitus 
aurium in cases of chronic catarrhal otitis media. Some 
otologists excise the incus alone, while the latest oper- 
ation to attract attention has been the removal of the 
stapes, or atapedectomy , In cases of suppurative otitis 
media of a chronic nature, in which the malleus and 
incus are carious, surgeons are agreed as to the pro- 
priety of removing these bones on general surgical prin- 
ciples, and the benefit derived from such an ojKjration 
has clearly hmm proved. In eases, however, of chronic 
non-suppurative inflanmiation of the middle ear, in 
which there is obstruction to the sound-transmission 
through the chain of ossicles, owing to thickening of 
the mucous membrane of the middle ear, adhesions, and 
anchylosis, ,^Hch an operation as removal of the drumhead 
trith the malleus and incUr'i is uncalled for if there is bony 
anchylosis of the stapes. As Blake has expressed it, 
" the stapes holds the key to the situation," and it is 
undoubtcnllv true that in nianv eases which have been 
followed by inij^rovenient after excision of the malleus 
and inens, this change for the better has been due to 
mobilization of the stapes. Kessel further removed 
the colnniella in birds without eausinir disturbance of 
eoK^nlination, and diunonstrated the fact that escape 
of the ptTilyniph did not cause permanent impairment 
of hearinof. OjuTations for the purj>oso of mobilizing 
the staj)es have l)een advocated by ditfcrent surgeims 
ever since Kessel, in 1875, reported a ease in which he 
praetistH.1 ** circumcision '' of the stapes, aliiT dividing 
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the tendon of the stapedius muscle. He expressed 
an opinion that wtill further iinpruvemeut would have 
followed had the stapes been extractwl and a mem- 
brane been allowed tu ibrm in the furamt-n ovale, 
-which would have vibrated mure rL'adily than the stapes 
that had been mobilizf.il, Blake has reported a series 
of cases in whieh he reuiuved the stapes, the varioua 
steps in the operation being aa ibliows : " The ear to be , 
operated upon should be tirst carefully tested as to its 
hearing-power, both by aerial and bone-conduotion, and 
with due reierence to the possibility of soimd-transmis- 
sion, either by aerial or bone-conduction, to the other 
ear. The external auditory canal should be cleansed of 
cerumen and loose skin, and then washed with a weak 
bichloride solution on a cotton-tipped probe and stopped 
with antiseptic cotton until the lime of the operation." 
The instruments used are a paracentesis needle, a small 
angular knife for the division of the articulation of the 
mcoA and stajx^s, a small blunt hook, and a pair of light 
but strong angular forceps, to whicJi may be added a 
small rectangular knife, ii.\ hs passed l>etween the incus 
and the stapes, after division of the joint, and a pair of 
very fine, straight-tipped forceps for the removal of a 
portion of the bone if fractured iu the attempt at 
extraction. The snrgefm should be provided with a 
number of cotton -tippe<l probes, a Iwwl containing a 
solution of bicarbonate of soda; also vessels containing 
a saturated solution of boric acid in alcohol, aud a 4 
per cent, solution of cocaine. The instruments should 
be sterilized thoroughly, and the hands of the optirator 
scrubbed and rendered aseptic. Before using the instru- 
ments they should be dipped in the alcohol and Iwiric 
acid solution. If po.ssible, the operation shouhl be per- 
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formed under conditions of local anaesthesia, so as to 
" permit of the conscious and undisturbed co-operation 
of the patient." Just before the operation a few drops 
of a 4 per cent, solution of cocaine are injected into the 
middle ear through the Eustachian catheter. The 
patient is placed in a high-backed chair, his head being 
firmly held by an assistant. An incision is then made 
(see Fig. 73) " beginning at a point midway between 

Fig. 73. 




the short process and the tip of the long process of the 
malleus and close to the manubrium, then extending 
upward along the posterior ligament of the short proc- 
ess and following the periphery to a point posteriorly 
on a line with the tip of the manubrium.'' A large flap 
falls downward and outward, leaving an opening 
which gives free access to the subsequent field of 
operation. Any bleeding from tlie edges of the cut is 
controlled by the application of the sterilized cocaine 
solution. The hearing should then be tested and the 
operation contiiuied, by dividing the tendon of the 
stapedius muscle with the short curved knife or an 
angular one, " a large angular knife being subsequently 
passed behind the incus to insure separation." At times 
it is advisable to remove the incus at this step in the 
operation. 

By means of a probe and blunt hook, after testing the 
hearing, one can then decide whether tlu^ sta]K\s shall 
be mobilized mechanically by dividing the folds in the 
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nicln; or by drcumciMioii, or wlit^tlier it h belter to ex- I 
tract it. 11' the fortiuT liati btvn dmJetl iipoii, the ■] 
regiwii of tlic fenestra ovulis sboiild lie painted with 1 
cocaine, and au instrument similar tii the ime devised ' 
by Kessel or PoHtzer should then l>e introduced be^ 
tween the crura and the lower wall nt' the niclie, and*an 
incisiou made i'rom right to left. If this is not fullowed 
by decided improvement, an attempt Hlionld be made to 
stretch the adhesions between the anterior and posterior 
crura and the walls of the niche. 

Before extracting the stapes, it should be mobilized. 
A blunt hook, curved very slightly backward, is then 
passed behind the head and between the crura, either 
from below upward or iu tiie opposite direction. The 
resistance offered when traction is made varies in dif- 
ferent cases. At the moment of removal, however, the I 
puUe often becomes sloirer in frequency, but occasion- I 
ally is accelerated, and at times there is vertigo. 1 
Hemorrhage aoraetimea follows division of the stape- ' 
dins muscle, but this can usually 1m; controlled by a 
cotton -tipiHHl jiRtbe. Sterilized cotton or grnize shonid 
then be inserted in the meatus an<l the jiatient kept 
quiet for a few days. 

The results following extraction of the stapes have 
been decidedly u7i8ali»fndory,and the operation of ela 
dcelomy has generally been condemnet}. Of twenty- i 
one cases reported by BInke, in only three was there f 
any appreciable improvement following the operation, 
and in but two of them was this gain sufficient to | 
be of material advantage. On the other hand, ca 
have Vteen reported by other observers in which alarm~ 
ivg ityynptomii followcl this operation, such as intense 
vertigo, facial paralysiK, and di-afiiees. Before res-jrt- 
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iiig to mobilization or excision of the malleus and 
incus, or removal of the drumhead, every other method 
of treatment should first be tried, while operative meas- 
ures should never be considered if there is labyrinthine 
disease. Moreover, the surgeon should explain to the 
patient the possible dangers of any operative j)rocedure, 
and he should never make promises as to any perma- 
nent improvement in either the deafness or subjective 
noises. If the patient clearly understands the situation, 
and is anxious and willing, under these circumstances, 
that an operation on the membrana tympani should be 
performed, the surgeon should first of all do an "explo- 
ratory tympanotomy," by making an incision in the 
drumhead exactly similar to the one already described 
(see Fig. 73) in the operation of stapedectomy. Thus 
the area of the tympanum is exposed at a i)oint where 
surgical access to it is most desirable, while an incision 
made at this point affords a stiff flap, the edges of 
which can be brought together and held in position bv 
a paper dressing until the healing, which is usually 
complete in three days, has been effW^ted. The forma- 
tion of a cicatrix opposite the niche in tlie posterior- 
superior segment is also avoided. Anotlier method of 
exposing the articulation of the incus and stapes is 
shown in Fig. 74. 

In some persons it is necessary to administer an 
ansesthetic ; but, if possible, the operation should be 
done by injecting a few drops of cocaine into the mid- 
dle ear through the Eustachian tube or else hy the 
method described by Blake, as follows : " In a series of 
experiments on the progressive growth of the dermoid 
coat of the membrana tympani, made several years 
since, it was found that the movement outward from 
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the centre of the membrane at the tip of the malleus 
toward the superior and posterior periphery was slowest 
in the inferior third of the posterior segment (A) (see 
Fig. 75), more rapid in the middle third (B), and most 
rapid in the upper third (C) ; and tliat the rate of move- 
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ment, as shown by small pieces of paper pasted upon 
the membrane, bore a proportionate relation to the cor- 
responding degree of vascularity of the three sections 
mentioned ; while a recent series of tactile examinations 
shows that the sensitiveness of the jmsterior segment of 
the membrana tympani has the same relative correspond- 



ence, and therefore that an incision b^wn opposite the 
round window causes inci-eosing pain as it is extended 
upward and forward along the periphery." First a pre- 
liminary incision 2 mm. in length is made close to the 
posterior periphery, opposite the round window, and to 
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this a 2 per cent, solutioii of cocaine should be applied. 
After waiting a minute, the cut should be extended up- 
ward in the direction already described, and cocaine 
applied as before. By this method the incision can 
gradually be extended, without much if any pain, to 
a point opposite the centre of tlie posterior ligament 
of the short process. Tests of hearing should now 
be made, so that the surgeon can determine as to the 
advisability of furth^ operative procedure. He may 
decide to divide the tendon of the tensor tympani and 
mobilize the malleus, or he may divide adhesions which 
bind the malleus and incus to' the walls of the tympanum, 
or he may molnliase the incus or stapes, or he may con- 
clude to excise the malleus or incus, or both of these. 
Operations performed wader the most favorable eeroum- 
staneeSy although followed by temporary improvement at 
times, do not offer much hope to the patient, if he is 
a sufferer from chronic non-suppurative otitis media. 
Surgeons generally are opposed to any radical operation 
on the membrana tympani or ossicula in this disease. 

OTALGIA. 

In this affection, an examination made with the 
head-mirror and speculum will show an absence of 
every sign of inflammation of the auditory canal or 
drumhead. The pain usually is referred to the ear ; but 
it is reflex, and most frequently due to the irritation 
caused by the presence of decayed teeth. It may also 
arise from some laryngeal irritation. 

The pain may be localized in the external or middle 
ear, being due to an affection of the sensory nerve or 
nerves supplying the ear, the most frequent causes of 
such neuralgia being hysteria, cold, inflammation of 
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the nerve-tninks, and pressure on them from tumors 
of the braui ot from caries or necrosis of the temiwral 
bone. At times otalgia is connected with neuralgia of 
the fifth nerve. Neurasthenic patients who have chronic 
catarrhal otitis media occasionally complain of pain 
over the mastoid process which is neuralgic in character, 

CUCKDra TINNITU8. 
This is an objective form of noise which is often 
audible to the surgeon as well as to the patient. In 
some instances it can be lieard a few feet from the 
patient, while in other cases it can be detected only 
with the aid of the diagnostic tube. This clicking 
noise, which has sometimes a metallic sound, can at 
times be pn)(Iueed at will by the patient, but it is not 
generally under his control. It is an infrequent form 
of tinnitus which may cease at times, only to return, 
The opinion is held by some otologists that the noise is 
due to spasmodic action of the tensor tympani or stape- 
dius muscle. It is more probable that it is caused by 
& spasmodic contraction of one or more of the palate 
muscles, whereby the mouth of the Eustachian tiibe is 
opened and shut, particularly if the mucous membrane 
is sticky from the presence of mucus. The treatment 
consists in relieving the catarrhal condition and the 
administration of tonic remedies, especially strychnine. 




CHAPTER IX. 

OTITIS MEDIA PURULENTA CHRONICA, OR CHRONIC 
PURULENT OTITIS MEDIA, OR CHRONIC SUPPURA- 
TIVE INFLAMMATION OF THE MIDDLE EAR. 

This disease is one of the most important ear affec- 
tions that claims the attention of the otologist, and 
is met with very frequently among the poorer classes, 
owing to neglect of treatment, for there is on the part 
of a great many persons a strong superstition, as it 
were, against "checking any discharge from the ear,'^ 
for fear that some serious disease will attack another 
part of the body. Beside, the advice is often given to 
patients who are suffering from this affection that they 
will " outgrow " the discharge, so that, as a result, 
the surgeon often finds great destruction of the drum- 
head, a carious condition of the ossicles and temporal 
bone, and occasionally some intracranial complication. 
Of two hundred and thirty-four j)atients suffering from 
chronic purulent otitis media, large granulations or 
polypi were found in the middle ear or external meatus 
in twenty-four cases, the discharge being of long dura- 
tion, offensive in character, and associated with more 
or less caries of the ossicula and walls of the tympanum. 
Among the most frequent causes, beside cold and in- 
fluenza, were scarlet fever, diphtheria, whooping-cough, 
measles, teething, meningitis, tuberculosis, nasopharyn- 
geal catarrh, and adenoid growths. 

246 
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Since scarlet fever, measles, diphtheria, and the influ- 
enza are responsible for most of the cases of acute as I 
well as of chronic purulent otitis media, it is of the J 
greatest importance that the ears ahonld frequently be 
examined during the course of one of these diseases. 
Prompt and early treatment will often effect a cure. 
N^lect of treatment, or " letting the earn take care of 
themselves," results, as a rule, in chronic purulent otitis 
media, with caries of the osaicula and other complica- 
tions. 

If a. free incision is not made and proper drainage ■ 
from the middle ear establiHhed in a case in which 
nnico-piis is contained within the tympanum, there is 
then great danger, esi)ecially in the exanthematnns dis- 
eases, that the acute inflammation will become chronio. i 
The pus, not having a fret* exit, forms caseous masses in 
the attic and antrum, leading frequently to inflummatioa 
of the mastoid cells. 

Anatomical Appearances. The mucous membrane of 
the middle ejir iK'Comes much thickened, due to infil- 
tration with round cells, and to enlargement of the 
bloodvessels and the formation of new ones. The epi- 
thelium frequently changes its character, so that, instead 
of l>eing ciliated, it becomes epidermal, the epidermis 
extending from the external meatus into the tympanum. 
The mucous membrane la usiuilly of a deep-red color, 1 
and granulations are often found on its surface, while I 
in the deeper layers the lymphatic vessels are usually ' 
enlarged. 

As a result of chronic suppuration, beside granu- 
lations and polypi that frequently develop from the 
miieoHS membrane, one notices connective-tissue l)ands 
that bind the drumhead and ossieula to the walls of 
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the middle ear. These new formations are permanent, 
as a rule. In some cases there are ulcerations in the 
middle ear, as well as a carious condition of the ossicles 
and tympanic walls. 

There may be a small perforation of the drumhead, 
or the loss of substance may be so extensive, that a 
mere rim of the membrana tympani remains. The 
drumhead may or may not be swollen or thickene<l, 
with hypertrophy of the dermal layer. There may 
also be calcareous dej)osits between the layers or an 
excessive development of connective tissue. After ces- 
sation of the dis(^harge, the perforation either remains 
open or else is closed by thin cicatricial tissue, which 
frequently adheres to the wall of the middle ear. When 
a rim of membrane remains in the upper part of 
the middle-ear cavity, the long handle of the malleus 
usually rests against the inner tympanic wall. (See 
Plate IV., Fig. K.) The tympanic^ end of the Eu- 
stachian tube is generally swollen, and the glands are 
enlarged, so tliat frecjuontly tlie calil)r(» of the tube is 
(rnninished. OcHMisionally, however, but very infre- 
(piently, the tube is dilated. 

Ssrmptoms. If there is a free exit for tlie pus, the 
patient does not usually complain of any pain. If, on 
the otiier lumd, there is an obstruction to the (\<eape of 
pus, wliic^h is due to tlu; presence* of granulations or 
j)oly])i, and if tliere is caries of tlie tcMiiporal bone, not 
only does severe pain occur, but unpleasant symptoms 
also are ('()ni])laine(l of, sueli as o])])ression and a fencing 
of fulness in the head and ear. The pus may be ])re- 
vent(Ml from esea])ing on account of a small ])(M'fo ration, 
or there may be inspissated masses in tin* tympanum. 
Obstruction to the escaj)e of pus may also giv(* rise to 
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vertigo, nausea, vomiting, a staggering gait, great tin- 
nitus, lacial paralysis, and, in extreme cases, choked 
disk and retinitis. In sueh cases, when free drainage 
has been established and all granulations have been 
removed, these symptoms will disappear, unless the 
labyrinth has become involved or stime intracranial 
complication has developed. Tinnitus is not usually so 
troublesome in chronic otorrhoea as in chronic catarrhal 
otitis media. 

The dL-ufiiess varies very much iu the same individual, 
depending largely uu the amount of secretion, the extent 
of the swelling of the mucous membrane, and also as to 
whether the Eustachian tube is patent or not. In some 
cases, especially of scarlet fever, diphtheria,, typhoid 
fever, and syphilis, the deafness is very great. This is 
occasionally due to implication of the labyrinth, or to 
the ossicles being honnd down by adhesions, or to anchy- 
losis of the ossicula. As tlie mucous membrane is apt 
to be more swollen during damp and cold weather, the 
hearing is itsually better when the atmosphere is warm 
and dry. The deafness is sometimes more marked after 
cessation of the dischaig;e, a phenomenon which is prob- 
ably due to the fact that the newly formed connective- 
tissue bauds are more tense after the suppuration haa 
ceafied, since the hearing often is markedly improved 
when the disclmi^' reappears and the connective tissue 
becomes relaxed. 

Bone-conduction, as a rule, is excellent in chronic 
otorrhcea, as shown by Weber's and Rinn6's tests, 
escept when the labyrinth is implicated. 

Character and Amount of the Discharge. The secre- 
tiiiu fniin the eiir varies very mncli in its character and 
ariinunt, being thin and watery in some cases and thick 
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and stringy in others. At first, when the inflammation 
has become chronic, and before granulations or polypi 
have formed or the bone has become necrotic, the dis- 
charge is apt to be yellowish, laudable pus. It is usu- 
ally more copious in children than in adults. In some 
cases in which there is a nasopharyngeal catarrh, there 
are long strings of mucus, which occasionally have to 
be removed with forceps from the meatus. These cases 
are often obstinate to treatment. The discharge may 
also be of an acrid nature, so that the external meatus 
and auricle are apt to be consicU^nibly excoriated. 

When blood-corpuscles are mixed with the discharge, 
it generally denotes the presence of granulations or 
polypi. The disdiarge varies iu color from a light 
yellow to a greenish hue. When, however, it is bn)wn- 
ish and has a fetid odor, the chances are strongly in 
favor of the existence of caries or necrosis of the middle 
ear or antrum, or possibly of the mastoid cells. A 
profuse discharge is significant of mastoid inflammation. 

Appearances of the External Auditory * Canal and 
Membrana Tympani. — When the ear is examined with a 
head-mirror and speculum, more or less secretion will 
be found in the external meatus or middle ear, or crusts, 
due to dried secretion, will be adherent to the inner end 
of the canal or drumhead. When the secretion is pro- 
fuse, the dermal layer of the drumhead and external 
auditory canal will apj)ear macerated, on removal of 
which the parts beneath will have a red and glistening 
appearance. One notices exostoses at times on the walls 
of the bonv auditorv canal, and the calibre of the latter 
mav be considerablv diminishcHl if ij^ranulations on its 
wall coalesce and form bands. Tn order to secure a good 
view of the external meatus and drumhead, it is abso- 
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lutely Dccessary, first of all, to eyrioge the ear and re- 
move all secretion and moisture by means of absorbent 
cotton applied on a cotton-carrier. Boric acid or bichlo- 
ride of mercury should be used in the solution. The 
next step in the examination, after inspecting the ex- 
ternal meatus, is to note carefully the condition of the 
drumhead, as well as the site and extent of the perfora- 
tion. The latter is found moat frequently in the anterior 
inferior quadrant, although it is observed often in the 
posterior superior quadrant. The perforation may be 
extremely small, or the entire drumhead may be de- 
atroyed, the latter condition Iwing met with frequently i 
in severe cases of scarlet fever and diphtheria. The , 
hole is usually round or oval, but may be semilunar, 
kidney- or heart-shaped. There may lie two or even 
three openings in the same membrana tympani, but one 
perforation is the rule. The kidney- or heart-shaped 
orifice is found generally in the lower part of the drum- 
head, with the long handle of the malleus dividing it 
in the centre. When there is considerable loss of sub- 
stance the handle of the malleus will be in contact with 
the inner wall of the tympanum. In cases in which the 
perforation is extremely small, a diagnosis can be made 
by having the ]»atient try the Valsalvian method, when 
a small drop of pus will be seen exuding through 
the aperture, or, by meaiiH of the diagnostic tube, the , 
sui^eon will be able to hear a perforation-whistle when 
the patient inflates the ear by the Valsalvian method, 
or the surgeon forces air through by Politzer's method 
or by catheterization. 

When the ]ierforation is a large one, the middle ear 
appears of a deep-red color, except in tul)ercular cases, 
when it is pale. As the Eustachian tube frequently is 
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dilated in these cases, a solution syringed into the ear 
may pass quite readily into the nasopharynx. When 
there is great loss of substance in the posterior half of 
the membrane, the incus and the incudo-malleal articu- 
lation come into view, and occasionally the foramen 
rotundum and the stapes in the foramen ovale. After 
cessation of the discharge the inner wall of the tym- 
panum often becomes of a whitish -gray color. The 
drumhead, or whatever remains of it, varies in color 
from grayish to a dull red. When there is an unhealthy 
discharge the membrana appears thickened and the 
edges of the perforation are red and granular. After 
cicatrization has taken place, the margins of the orifice 
gradually become thinner and assume a normal appear- 
ance, and frequently become attached to the inner wall 
of the middle e^r, in which case the hearing-power 
usually is decreased. 

PERFORATION IN SHRAPNELL'S MEMBRANE. 

A perforation in the membrana flaccida is occasion- 
ally overlooked, owing to the fact tliat there may be 
another perforation in tlie membrana vibrans. It is 
most important to rememl)er in this connection that in 
about 70 per (;ent. of all cases there are certain folds 
or reduplications of mucous membrane, horizontal in 
])osition, in the upper ])art of the normal eavitv, which 
interfere with the proper draina<2:e of the tvmpanic 
attic. Beside tliese folds in the nei^hborliood of tlie 
attic, there are otliers irregularly placed about the round 
window and stapes, and still others, but principally 
stride, verv near the mastoid antrum. There are cases 
in which great conij^estion and swelling of these folds 
take place, in which all conmHUiication with the mas- 
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toid ceUs is nit <ifl'. An examination of such a case i 
will reveal an otherwise normal membrana vibrans, 
except that there is great congestion in Shrapnell's mem- t 
brane and along tlie handle of the malleus. Such iu- \ 
Hammatiun is observed occasionally in patients who , 
are sutTering from nervous exhaustion. The pain is I 
apt to be very severe, and follows a feeling of fulness j 
in the ear. The proper treatment consists in a free I 
incision along the upper border of the drumhead from ' 
the short process carried baekwanl and sufficiently deep 
to divide the layer of vessels that assist in forming the J 
inner manubrial plexus. When the patient performs ; 
the Valsalvian experiment, or the surgeon inflates the I 
ear by Politzer's method, the air does not, as a rule, i 
pass through a [>erforation in the membrana flaccida. 

The danger of inflammation in this portion of the I 
drumhead consists in the fact that there is great diffi- 
culty in draining the attip, and, as the pus is likely to 
decompose rapidly, the result is that caries of tlie osai- \ 
cles is liable to follow, with more or less loss of hear- 
ing. Unless a free incision is made at an early date in , 
the drum membrane, the inflammation may extend to 
the antrum and mastoid cttlls, or a carious opening may ■ 
occur in the thin plate of bone forming the roof, and J 
give rise to epidural abscess or to a teniporo-sphenoidal f 
abscess, as happened in a case of mine, to which refers ] 
ence is made in the chapter on Brain Abscess. In a 
certain number of cases, perforatJonof Shrapnell's mem-- 
brane is the result of a general purulent otitis media, | 
the inflammation having ceased in the tympanic cavity, ] 
but remaining obstinate in and about the attic. The , 
perforation may be a small one or the entire mem- 
brana flaccida may be destroyed. As a result, loss of 
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bony substance takes place, so that a considerable por- 
tion of the attic is disclosed. Granulations or small 
polypi are frequently found in this region. If the dis- 
charge is checked, the movement of the ossicula is much 
hampered, frequently by thickening of the folds of 
mucous membrane and by adhesions. 

Diagnosis. In making a diagnosis of perforation, it 
is always important to touch with a probe the different 
parts of the drumhead and middle ear, not only to see 
if a carious spot can be found, but also, when cicatrices 
of the drum membrane have taken place, to determine 
whether there is adherence of the cicatrix to the bony 
wall. In this connection, Siegle's otoscope will also 
aid in determining this point. With the probe the 
surgeon can frequently decide whether there is anchy- 
losis of the ossicles, and whether the small bones are 
bound down by connective-tissue bands. The disturb- 
ances of hearing are likely to be very marked in such 
cases, and especially when connective tissue is found 
about the fenestrae rotunda and ovalis. Connective- 
tissue bands sometimes become calcareous or ossified, 
in which case the degree of deafness becomes extreme. 

Prognosis. The deafness, after cessation of the dis- 
charge, frequently remains stationary. In other cases 
the degree of deafness progresses steadily, which is due 
to increased rigidity of the newly developed connective 
tissue or to anchylosis of the ossicles, or possibly to 
involvement of the labyrinth. As long as there is a 
discharge from the ear the patient should be impressed 
with the importance of having the ear properly cared 
for, since neglect of treatment is likely to lead to some 
dangerous complication. The state of the general 
health is especially to be considered in regard to the 
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prognosis. The latter is niiicli more tiivorable wlieii 

the disease occurs in a pertion of giHid heultli thuii iu 

Fici. 7li. 
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one suffering from tuberculosis, syphilis, the exanthe- 
matous diseases, diphtheria, typhug and typhoid fevers. 
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Unfavorable symptoms are a profuse discharge of 
long standing, especially if it has a fetid odor, con- 
stant pain, narrowing of the external meatus, drooping 
of the posterior upper wall of the external auditory 
canal, a brownish discharge from the admixture of 
blood-corpuscles, the presence of cheesy masses in the 
discharge, and granulations and polypi. 

That tubercular disease is at times a cause of chronic 
suppurative otitis media is clearly shown in the report 
of the following case (Fig. 76) : The patient, a sales- 
man, thirty-five years of age, has had tubercular adenitis, 
for eleven years. The left ear has been discharging for 
about four years. Two years ago he awoke one morning 
to find the left side of the face paralyzed. There has 
been at times a slight improvement, and at present the 
paralysis is not so marked as when it first appeared. 
He has a large number of suppurative sinuses which 
appear to be connected with bone. He has never had 
any joint disease. He does not suffer from vertigo. 
An examination sliowed that the external meatus was 
considerably constricted, and that there was a profuse 
discharge. The drumhead was almost entirely destroyed. 
The facial nerve has evidently been involved within the 
tympanic cavity. 

Treatment. To treat the ear properly, it is of the 
first imjx'jrtanee (1) to remove thoroughly all secretion 
from the tympanum and external meatus ; (2) to estab- 
lish as perfect draina^j^e as possible ; (S) to cheek the 
discharge and bring about cicatrization of the perfora- 
tion. One should, first of all, syringe the ear with 
water that has previously been boiled or that contains 
lx)ric acid in solution (10 grs. to .?j), or carbolic acid 
(2 per cent.), permanganate of potash (5 per cent.), or 
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bichloride of mercury (1 : 3000). The latter is indi- 
cated in all cases in which micro-organisms are present 
in the discharge, especially in cases of scarlatina, 
diphtheria, or influenza. There is one precaution that 
should be taten in regard to the use of bichloride 
of mercury in chronic otorrhtea, which is, tliat great 
care should be used in tbe case of children and also 
in all individuals in whom the Eustachian tube is 
dilated, for in such instances the solution is apt to enter 
the nasopharynx. It is well, therefore, in order to 
avoid this accident, to use but little force, and also to 
incline the patient's heaJ toward the affected side. 
The ear should never be syringed forcibly, for fear of 
causing vertigo. After all secretion has been sjTinged 
out, the external meatus and middle ear should be > 
dried as thorouglily as passible by means of absorbent 
cotton on a cotton-holder. The cotton should gently be 
pushed down to the menibrana tympani and rc)tated, in 
order to absorb the secretion. When the perforation 
is large, the purulent dischai^ can be frequently forced 
out of the middle ear liy means of Politzer's method of 
indation, or by the use of the catheter, or it can be 
removed through exhaustion of air by means of Siegle'a 
pneumatic speculum. Another method consists in forc- 
ing a stream of water, containing common salt or Ixjrio 
acid (grs. x to ^), through the Eustachian catheter 
and middle ear, especially if there are accumulations of 
caseous or cholesteatomatous masses in the tympanic 
cavity. The syringe may be attached to the catheter 
by means of soft-rubber tubing. 

When the discharge is profuse, the ear should be 
syringed or douched at lejist three or four times a day ; 
otherwise, lehs often. It is ditScult for it patient to 
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syringe his own ear satisfactorily. When entrusted 
with a syringe, the best one is that made of hard 
rubber, with a large blunt point. A soft-rubber bulb- 
syringe is also a perfectly safe one. 

After thorough removal of all secretion, the next step 
in the treatment consists in the instillation of astringent 
solutions containing either zinc sulphate, copper sul- 
phate, or lead acetate, three to eight grains to the ounce 
of water, with the addition of a drachm of glycerin. 
The solution should always be warmed first, as cold is 
apt to cause pain or dizziness. When the perforation 
is small, the solution will frequently not enter the tym- 
panum unless the head is held to one side and the ear 
is inflated by the Valsalvian or Politzer method, thus 
allowing the fluid to j)ass in when the air-bubbles 
escape. As thorough drainages is essential, it is much 
better, when the perforation is small and the discharge 
profuse, to enlarge the orifice by incising it. AVhen 
this has been done, solutions can more thoroughly be 
applied to the middle ear. A solution that is especially 
beneficial in uncomplicated cases is one containing — 

I^. Acid, boric, gr. xv; 

Zinc, sulph., gr. viij ; 

(xlycerin., oj ; 

A(ina\, .sj. — ^I. 

The solution should be instilled into the ear several 
times a day. W hen zinc sulpliate does not check 
th(i discliarge, then co])per or lead should be substi- 
tuted. If the perforation is hirge, and the surgeon 
can see the patient fn^juently, the so-called dry treat- 
ment is generally nuieli more satisiaetorv than the 
use of drops. Frequent syringing of the ear often 
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keeps up the discharge in many cases, so that it becomes 
necessary to resort to the so-called dry method, which 
consists in the insiifQation of boric acid or some other 
powder into the middle ear, after the secretion has first 
been most carefully removed by syringing and the use 
of absorbent cotton on a prrjbe. Finely powdered boric 
acid should be blown through a speculum into the mid- 
dle ear by means of a powder-blower. The powder 
should never be packed in, for fear of preventing the 
escape of tlie pus, and thus inducing septicaemia. Beside 
boric acid, other powders are frequently used, such as 
iodoform, especially in cases of caries or syphilitic dis- 
ease, or boric acid and it>doform mixed in equal parts, 
or equal parts of boric acid and zinc oxide. lodol is 
sometimes substituted for iodoform, but it is not as effi- 
cient ill its action. The ear should be cleansed and the 
powder insufflated once a day, and loss frequently as the 
discharge bccomea diminished in quantity. Occasion- 
ally, after several insufflutious of powder, the discharge 
ceases. The dry treatment is not indicated, as a rule, 
when there is considerable mucus or when the perfora- 
tion is small. After the canal has been filled with pow- 
der a piece of aseptic absorbent cotton should be placed 
in the meatus. 

When gran Illations have formed and the mucous 
membrane is eimsiderably swollen, great benefit will 
foUow the instillation of alcohol into the canal. Being 
a stimulant as well as an antiseptic, its use is indicated 
])articiilarly in oases in which the discbai^ contains 
cheesy masses. Soft granulations shn'vel and fre- 
quently disappear, while the alcohol forces its way into 
the various bony cavitits. Pure alcohol should not be 
used where there is acute congestion or symptoms 
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of mastoid tenderness; as it frequently causes severe 
pain, it should always be diluted with water at first, and 
gradually increased to its full strength. The alcohol 
drops should be used at first two or three times a day, 
and less often as the discharge becomes less. It is 
well to combine boric acid with the alcohol in the 
proportion of grs. xv to sj. When the secretion has a 
bad odor, iodoform or iodol should be substituted for 
the boric acid. It is generally considered best not to 
carry out this method of treatment when caries exists. 

In cases in which there is a swollen condition of the 
mucous membrane, nitrate of silver (grs. x-xx to water 
sj) is sometimes used to advantage. The secretion in 
the ear should be removed first by syringing, and then 
application made to the middle ear by means of cotton 
on a cotton-carrier. The contraindications to its use 
are the presence of large granulations, a small perfora- 
tion of the drumhead, and caries of the teni])()ral bone. 
To prevent the discoloration of the skin of the meatus 
which is likely to follow its use, the surgeon should 
make an ap])lieati()n of a solution of iodide of potash to 
the walls of the canal. 

It is impossible, however, to tell at a first examina- 
tion just what plan of treatment should be followed. 
After trvinir the drv method, a ehano^e to the instillation 
of astringent solutions or of alcohol will frequently 
bring about excellent results, and vice versa. 

THE WICK TREATMENT. 

This method consists in the introduction of a strip 
of borie acid or iodoform gauze, or a long, wick-shaped 
piece of absorbent cotton, into the external auditory 
canal down to the perforation in the drumhead. The 
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gauze or cotton-wick should be changed several times 
during the day, if saturated with dischai^. It is ob- 
viously necessary to syringe away all secretion and to 
dry the canal and middle ear, if possible, before intro- 
ducing the gauze or cotton-wick. 

When granulations spring from the drum membrane 
or the eavity of the middle ear, which do not shrivel 
up under the alcohol or dry method of treatment, and 
especially in cases in which the mucous membrane of 
the tympanum is studded with numerous excrescences 
which give it a granular appearance, it then becomes 
advisable to destroy these granulations by means of 
caustics or by the galvano-cautery, or by scraping them 
away with a sharp spoon or curette. 

Caustics should not be applied except in those cases 
in which the granulations can easily be seen, while 
great care should be exerci.sed not to touch the external 
meatus with the caustic solution. The application of 
liq. ferri sesquichloridi is sufficient in some instances 
to cause the granulations to disappear. The solution 
should not be used again until the eschar has come 
away. 

Nitrate of silver or chromic acid, fused nn the end 
of a probe, is indicated in some cases, and particularly 
the acid, which penetrates more deeply into the tissues, 
but which causes more pain. Before touching a granu- 
latioD with chromic acid the mucous membrane should 
be swabbed with an 8 per cent, solution of cocaine. 

Some sui^eons prefer the galvano-cauterv. It gives 
rise to more pain at the time of its applicition, bnt the 
granulations are destroyer] more thoroughly, while there 
is usually no reaction. Scraping the granulations away 
with a sharp spoon (see Fig. 77) is one of the best 
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mediodsy and instminentB of diflferoit sixes and shf^es 
have been devised for lemoving not onlj giannl«tinnB 
on the dnunhead or tympanic walls, bat also those on 
the ossicles and in the attic. The walls, when cariooSy 
may also be scraped at the same time, a procedme whidi 
often hastens the core. 

When the petf oration is in ShrtqmelPs membrane j the 
first indication for treatment is to drain the attic ; and 
if the perforation is a small one, it should be enlai]ged 
so as to enable the surgeon to wash out the attic and 
Pnu«ak'8 8i»oe with a canala and middl<««r syringe 

Fig. 77. 




^ 
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Politzer's sharp spoons. 



(Fig. 78). For this puqjose, a 1 : 3000 bichloride solu- 
tion is the best, or a solution containing carbolic acid. 
After thorough removal of all secretion or caseous 
masses, astringent solutions containing zinc, copper, or 
lead, should be injected into the attic by means of the 
middle-ear syringe, or alcohol and l)oric acid, or alcohol 
and iodoform, should be substituted according to the 
indications. Finely powdered boric acid is sometimes 
insufflated through a slender canula. 

But little force should be used in syringing, as the 
patient is likely to complain of considerable vertigo. 
The apparatus (Fig. 79) devised by the late Dr. J. 
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Hewitt is an admirable one for washing out the attic, 
and e.=pct;ially so after retnoviil of the ossiolra. The 




Blaka'a middle-cBr syringe. 



tubes arc of glass and can readily be kept (.■lean. By 
having a long piece of tubing attached to the bulb, the 



L 




latter can he placed on the floor and compro?sccl by the 
foot, so that both hands of the surgeon remain free. 



J 
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IS after several weeks' treatment by means of instilla- 
tion of drops and the use of powders the discharge remains 
nnohanged and the odor is fetid^ the surgeon should 
then remove the carious ossicles and scrape the attic. It 
is in the surgical treatment of these cases^ in which the 
suppuration is kept up bj a carious condition in the 
upper portion of the middle ear and the antro-attic and 
wdls of the middle ear^ that one is apt to obtain very 
brilliant results. When the suppuration is limited to 
the upper portion of the tympanum^ a cure can un- 
doubtedly be effected in a certain number of cases by 
excision of the carious ossicles and by scraping and 
curetting the attic. In most instances an improvement 
in the hearing follows. 

There are, however, a large number of cases of long- 
standing suppuration where removal of the ossicles does 
not go far enough, and where it is much better to cut 
down on the antrum from behind the auricle and per- 
forate the bone with chisels and mallet. (See Stacke 
operation.) Beside excising carious ossicles, one can by 
this means reach the antrum much more readily, and 
thus remove any cheesy matter, which so often collects 
in this cavity. 

After such an operation, viz., excision of the ossicles^ 
the discharge does not cease at once in the majority of 
cases. It is usually necessary to continue the treatment 
previously described — namely, washing out the attic with 
the middle-ear syringe and using solutions and powders — 
before a complete cure is established. 

The operation of removal of the hammer and incus 
is indicated not only in cases of perforation of Shrap- 
nelFs membrane, in which the secretion has persisted in 
spite of long-continued antiseptic treatment, but also in 
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those cases of chronic otorrhffia in which there is but a 
rim of niembraDe left in thp upper part of the tympauic 
cavity, and in which there is evidently some obstrtiction 
to the escape of the pus, which, becoming stiignant in 
the attic, causes caries of the ossiciila and attic walls. 
Where eholesteatomatous masses form in the attic tlie 
operation ia likewise indicated. 

Operation. The external auditory canal should first 
bo syringed with a bichloride solution 1 : 3000, and 
aiVerward carefully dried with absorbent cotton applied 
on a cotton-holder. All instruments used should be 
tlioroughly sterilized. As the operation is a painful one, 
it is usually best to aiieesthetize the patient, although in 
some adults who are not of a nervous tenii)erament 
cocaine may be applied locally. An incision should then 
be made in the drumhead along its upper border, close 
to the bony wall, and the attachments of the malleus, 
the ligaments, and the tensor tym|>ani muscle carefully 
divided with a knife, as represented in Fig. 80. There 
is usually considerable hemorrhage, which impedes the 
progre&s of the operation. Syringing with hot water 
will frequently control this. If not, the canal should 
be plugged with strips of iodoform gauze and the opera- 
tion suspended for a few moments. The blood should 
be wiped away frequently with ab-sorbent cotton on cot- 
ton-holders, so that the siii^in can see the dififerent steps 
of the operation. The head of the malleus should be 
disarticulated from the incus and then seized with a 
pair of forceps {see Fig, 81) and removed. When there 
are adhesions, these should be divided before attempting 
to extract the hammer. To remove the incus is a more 
difficult matter. If the long process can be seen, it 
should be seized with a pair nf forceps, after the conne( 
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FiQ. 80. 



Fig. SL 




Politzer's forceps. 

tion between the incus and stapes 
has been divided by a knife. 
When this is impossible, an incus- 
hook should carefully be intro- 
duced in the upper part of the 
tympanic cavity behind the incus, 
and the latter pulled downward 
and forward. An instrument that 
is well adapted for this purpose 
is the incus-hook devised by the 
late Dr. J. Hewitt, shown in Fig. 
82. The hook is passed upward 
behind the incus, and then brought 
Author's knife for incising directly outward and downward. 

the membrana tympani and The iuCUS is morc apt to be carioUS 
for dividing adhesions. - - „ , „ , 

than the malleus, and froquontly 
the incus cannot be found. After excision of the ossicles, 
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the attic should be curetted to remove all granulation- 
tissue, great care being taken not to injure the facial 
canul and nerve. The external meatus ehould then be 
syringed with bichloride solution, a strip of iodoform 
gauze pushed down to the middle ear, and a piece of 
absorbent cotton inserted in the meatus. 

Beside removal of the carious ossicles and scraping 
of the tympanic cavity, it is advisable in some cases in 
which there is caries of the bony wall just above and 

Fw. 82. 




bordering on the perforation in Shrapnell's membrane, 
to remove the diseased bone with a sharp syiaon or by 
means of a pair of forceps especially designed for this 
purpose. 



ATTENTION TO THE GENERAL HEALTH. 

AThen the discliart,'e from the middle ear has l>een 
checked (in cases of chronic suppurative otitis media), 
a child previously pale and aniemic often assumes a 
healthy appearance, bo that it is important first of all 
to arrest the discharge, and [larticuiarly to remove all 
caseous masses, which, if absorbed, may lead to tuber- 
culosis. I have seen the health of a tuberculous patient 
greatly improved after the removal of softened bone 
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and cheesy masses from the mastoid cavity. It becomes 
the duty of the aural surgeon not only to arrest the 
discharge and to improve the hearing, but also to in- 
quire most carefully about the patient's general health. 
Errors of digestion should be corrected. Strumous 
children should be given cod-liver oil, syrup of the 
hypophosphites, or syrup of the iodide of iron. Many 
patients suflfering from chronic otorrhoea are broken 
down in health or are sufferers from tuberculosis or 
syphilis. Change of climate is often desirable, especially 
for those afflicted with nasal catarrh. 

The surgeon should never fail to examine carefully 
the nasopharynx, especially in children, to see if there 
are adenoid growths or enlarged tonsils. 

Proper treatment of the nares and nasopharynx is 
indicated in all cases whenever required, by means of 
sprays, by the removal of spurs on the septum, etc. 
(See chapter on Nasal Diseases.) 

ARTIFICIAL MEMBRANA TYMPANI. 

Ycarsley, in 1848, recommended the application of a 
ball of cotton to a drumhead that had been partially 
destroyed, for the improvement of the hearing-distance, 
while in 1852, Toynbee gave to the profession the arti- 
ficial drum membrane which bears his name (see Fig. 
83). It consists of a round disk of thin rubber about 
6 mm. in diameter, attached at the centre to a piece of 
wire by means of which the artificial drum membrane 
can be introduced into the canal and properly applied. 

PoHtzer has devised another form of membrane, con- 
sisting of a piece of rubber 1 cm. long, which is cut 
from the side of an india-rubber tube 2-3 mm. in 
thickness. The lower end, being perforated, is fixed to 
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a moderately strong wire (see Fig. 84). This appli- 
ance, being inexpensive, is especially adapted for use 
among the poor. 

A very simple device for improving the hearing con- 
sists of a piece of rubber tubing, which should be cut 
off to correspond to the length of the external auditory 
canal, and so rounded at the inner extremity as to rest 
against the remnant of the drumhead. 

Hassen stein has invented a pair of forceps for grasp- 
ing a finely rolled, wick-shaped piece of wadding. 



Fig. 83. 



s*?wK^sa=- 



Fig. 84. 



d 



Toynbee's artificial drum 
membrane. 



Artificial membrana tympani for 
use in practice among the poor. 

(POLITZER.) 



Ch. Delstanche uses a ball or roll of cotton which 
has been twisted about a thin wire, and which the 
patient can be taught to make for himself Toynbee^s 
membrane is seldom used at the present day, as its 
application causes irritation of the external meatus and 
of the drumhead, and, besides, patients often complain 
of a disagreeable noise in the ear while talking or eat- 
ing. The cotton ball or wick, on the other hand, can 
be used oven when there is slight moisture, as this will 
be absorbed by the wadding. Borated cotton, or cotton 
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soaked in astringent solutions, or smeared over with 
vaseline, may be used according to the condition of the 
middle ear. 

The patient should be instructed by the surgeon to 
introduce the artificial membrane by means of Hassen- 
stein^s forceps, or other instruments adapted for the 
purpose, and he will soon become very proficient in 
applying the membrane to the exact spot at which 
the hearing is improved. 

The first application of an artificial membrane may 
not be followed by improvement, so that the surgeon 
should make several attempts before deciding as to 
whether it is indicated or not. 

Different views have been expressed by surgeons as 
to the mode of action of the artificial membrane, some 
holding that it is simply necessary to close the perfora- 
tion, while others believe the improvement in hearing 
to be due to the pressure exerted a<^ainst the remnant 
of the drumhead and ossicles. The latter view is prob- 
ably the correct one, as improvement in the hearing 
often follows wlien pressure is made just over the stapes. 
The artificial meml)rane should be tried in all cases in 
which local treatment lias failed to improve the hearing- 
distance. It should never be used in the case of children 
or when there is much if any discharp:e. It is contra- 
indicated when it causes irritation or inflammation or 
dizziness. 

As the artificial drum membrane is liable to cause a 
certain amount of irritation, it should be applied and 
left 171 ,v'tu for an hour or so at first, and the time 
gradually increased each day. The cotton should be 
changed as often as it l)ecomes saturated with discharge ; 
in such cases the ear should be svrincred and dried 
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before it is reapplied. After the patient has learned tlie 
mode of application of tlie membrane he will be able to 
change it frequently himself. It ia often advisable for 
him to do this each day. 

In a case of perforation of tlie drumhead, cicatri- 
zation of the same may at times be brought about 
by touching the edges with nitrate of silver fused on 
the end of a probe, or by scarification of the drum 
membrane, while incisions made near the opening 
occasionally produce a similar result. Another pro- 
cedure (Blate) consists in tlie application of a disk of 
paper a little larger than the perforation to be covered. 
Ordinary writing-paper is used for this purpose, be- 
cause (1) any desired thickness can easily be procured, 
and (2) the sizing used in finishing the paper when 
moistened is sticky enough to make the paper adhere 
to the membrana tympani. Such a disk is best intro- 
duced by means of a probe tipped with cotton and 
dipped in water, so tliat the paper adheres to the moist- 
ened cotton imtil it comes in contact with the mem- 
brana tympani. The disk of paper should then be 
pressed firmly into position by a cotton-holder tipped 
with ilry cotton. The paper dressing is useful in only 
a limited nunilwr of cases, viz., those in which the per- 
foration is small, and tlie itiKanimation has subsided, 
and there has been cessation of the discharge, the ex- 
ternal surface of the drumhead having resumed a normal 
condition. It may also be applied to advantage in cases 
of rupture or mechanical injury, the paper dressing keep- 
ing tlic edges of the wound in apposition. Such a disk 
of paper will remain in silii until either the perforation 
(a small one) becomes closed or until slight discliargr 
fi-om an inflammatory process washes it away. 
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In cases in which the defect in hearing seems to be 
dependent on a relaxed cicatrix, as shown by increased 
impairment of hearing wlien the cicatrix bulges out, 
and by an improvement when it returns to its position, 
an attempt is sometimes made to bring about contraction 
of this relaxed tissue by means of multiple incisions 
made in the cicatrix with a fine needle. 

There is usually more or less disturbance of hearing 
not only during the course of the suppuration, but also 
after cicatrization has taken place. Improvement of 
hearing follows in some cases from the use of Siegle's 
otoscope, or, better still, Delstanche's masseur, espe- 
cially when the deafness is dependent on adhesions that 
can be broken ii]) by the rarefaction or condensation of 
air in the external meatus. The pressure probe (Lucae) 
is useful in other cases, although the improvement in 
hearing, that at times is very marked, does not, as a 
rule, continue. The j)r()l)e consists of a cup-shaped 
disk, which is attached to a long liandle, and which 
works on a spring. The disk is placed usually on 
the short process, and intermittent pressure is made by 
means of the spring. 

DIVISION OF ADHESIONS. EXCISION OF OSSICLES. 

As the result of adlu^sions due to chronic purulent 
otitis media, permanent disturbances of hearing remain ; 
also, occasionally, distressing tinnitus or vertigo unless 
relieved by an o]^eration. 

The ossicles may be so bound together and to each 
other that notliing ])ut a radical oj)cration will afford 
any relief. Xo definite })romise should be made to the 
patient as to any j)ermanent improvement in the hear- 
ing or the tinnitus or vertigo, but it may be stated. 
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as a riile, that when the booe-condiit'tioii is better 
than the aeriiil conduction, and the osaiclea are bound 
down by adhesions as a result of chronic suppurative 
otitis media, tlie hearing is generally improved by an 
operation. The nature of the adhesions should first be 
determined by means of Siegle's otoscope and a pn»be. 
With a suitable knife, baud-like formations between the 
handle of the malleus and the incus and sWpes should 
be divided, as well as adhesive bands between the ossi- 
cles and tympanic walls. In some cases the liearing 
shows a permanent improvement, while in others it is 
but temporary. If division of adhesions and mobiliza- 
tion of the stapes are followed only by a temporarily 
improved condition, and tJie patient is willing to nndergo 
a further o[xiratiou, thou the malleus and incus should 
be incised. The different steps in this operation have 
already been descrilwd (see pages 265 and 2((C). 

CHOLESTEATOMA AND EPITHELIAL MASSES IN 
THE TYMPANIC CAVITY. 
During the oonrso of clirnnio siippur;itLv<' nlifis media 
there are found at times in tlie secretion masses of 
epithelial cells, not only in the external meatus, but 
also in the middle ear. The patient may not suffer 
any particular discomfort, and these epithelial scales 
may be foimd in the dischai^ for years. If, how- 
ever, there is any hinderance to escape of the pus, these 
ma.sses often form a large plug and give rise to «insid- 
erable pain and pressure .lymptoms, such as vertigo and 
vomiting. If not removed, they lead to ulceration of 
the bone or to an intracranial complication. When the 
disease is limited to the attic, there being a small per- 
foration in Shrapnell's mcnibi-iiiie, caries of the ossicula 
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is apt to occur, or the disease is likely to extend to the 
brain through the tympanic roof. 

The term cholesteatoma is applied generally to a col- 
lection of epithelial cells, round or polygonal, arranged 
in concentric layers, and mixed with fat-globules and 
crystals of cholesterin. KSometimes the whole mass is 
covercnl by a pearly, shining membrane. 

There is a grefit ditterenee of opinion among patholo- 
gists as to the origin of these masses, some maintain- 
ing that a cholesteatoma in the temiK)ral l>one is of 
heteroplasti(^ formation, while others consider it to be a 
retentive tumor. Still others believe these scales to be 
formed in the external meatus and to extend through 
a perforation into the middle ear and antrum. As 
o])posed to this latter vi(»w, it may be stated that a case 
of cholesteatoma of th(' tymj)anum has been reported 
without any evidence of sui)j)uration of tlie middle ear 
or perforation of the drum meml)rane. Such cases are 
extremely infrequent, however, as cholesteatoma is 
observed usually in eases of chronic snj)purative otitis 
media. 

A cholesteatoma may be found in the middle ear, 
antrum, or mastoid cells, the latter being tlui most fre- 
(pient seat of the disease. In some cases the choleste- 
atoma is of small size, while in others it is very large, 
leading to more or less destruction of bone from press- 
ure and al)sor])tion, or there may be (extensive caries. 
The middle ear, antrum, and mastoid are sometimes 
transformed into oiu; larire cavitv, or tli(M'(» mav be con- 
sidera])le destruction of the; maru'o tym])ani or of the 
posterior and superior bony walls of the external 
meatus. 

Symptoms, The sym])toms vary according to the size 
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and nature of the collection of scales. There is gener- 
ally a feeling of fulness or heaviness, or there may be 
pain, headaclie, and vertigo. The cholesteatomatous 
masses may either escape through the perforation, or 
they may extend to the antrum and mastoid cells, and 
lead to mastoid disease or some intracranial compli- 
cation, so that an operation becomes necessary. The 
pus not being able to escape, may give rise, through 
absorption, to septicaemia or pyaemia, or meningitis may 
follow, or cerebral abscess, or sinus phlebitis, or severe 
hemorrhage from erosion of the lateral sinus or carotid 
artery. 

Diagnosis. It is very important to make an early 
diagnosis of cholesteatoma, as the disease is a destruc- 
tive one, and radical treatment is required at an early 
date if the surgeon expects to cure the discharge. The 
diagnosis can only be made with certainty when masses 
of epithelial cells are seen either in the external meatus 
or protruding from a perforation in the drumhead. Fistu- 
lous openings occur in the bony meatus in some cases. 
When there is a considerable discharge of epithelial 
scales from the middle ear, associated with pain in the 
mastoid process, it is probable that the latter is involved, 
and an immediate operation is indicated. 

Treatment. If there is a large opening in the drum 
membrane and the cholesteatomatous masses are not 
excessive, an attempt should be made to wash out the 
tympanum with a bichloride solution by means of the 
middle-ear syringe (see Figs. 78 and 79). When the 
perforation is small and is in ShrapnelPs membrane, 
it should be enlarged and the attic irrigated in the 
same manner. This plan of treatment should not be 
continued for a long time unless decided improvement 
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ensues, on accx)unt of the complications likely to develop. 
If the patient complains of pain or dizziness, and the 
cholesteatoma is in the antrum or mastoid process, the 
operation of opening the antrum and cells should be 
performed at once (see chapter on Mastoid Diseases), 
so that the cholesteatomatous masses can be reached 
and scraped away with curettes. If the ossicles are 
found carious, they should be excised and the attic 
curetted, great care being taken not to injure the facial 
nerve. In certain cases, when the disease is limited to 
the middle ear, attic, and antrum, Stackers operation is 
indicated. This operation is described in the chapter 
on Mastoid Diseases. 



CHAPTER X. 

GRANULATIONS AND POLYPI— CARIES AND NECROSIS 

OF THE TEMPORAL BONE. 

GRANULATIONS AND POLYPI. 

Granulations should be considered under the same 
classification us polypi, for they are observed generally 
in connection with chronic otorrhoea, and, beside, a 
granulation may develop into a polypus. Occasionally, 
granulations as well as polypi appear during the course 
of an acute purulent otitis media ; but, as a rule, they 
are the result of long-continued suppuration from the 
middle ear, with or without caries. Large flabby gran- 
ulations frequently conceal a carious spot either in the 
bony auditory canal or in the tympanic cavity, or a 
carious ossicle may be embedded in granulation-tissue. 
P()Iy])i are attached generally to the mucous membrane 
of the tympanum, less frequently to the wall of the ex- 
ternal meatus and to the membrana tympani. Cases 
have been reported in which polypi were found in the 
tym})anic cavity without perforation, but such instances 
ar(» extremely infrequent. When attached to the external 
meatus, the most frequent site is the posterior superior 
wall of the bony canal close to the membrana tympani. 
The imj)ortance of examining microscopically every 
irrowth removcnl from the external auditory canal or 
middle ear is demonstrated in the report of the follow- 
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ing case : * A woman, fifty years old, came to my dinic, 
complaining of* sligiit tinnitus anil deafness. Au exam- 
ination showed a tumor apparently filling the external 
meatus and attached by a peilicle to the posterior carti- 
laginous canal wall. There was no involvement of the 
middle ear. It was removed with a Blake snare, and 
perfect heiiling followed. The mici-ost^opical examina- 
tion showed it to Ix) a sarcoma. 

There may he a perforation in Shnipnell's membrane 
with a i)olyj)us protruding through the opening. Polypi 
are found simultannmslv in the middle ear, on the 
drumhead, and in the ext<Tnal auditory canal. They 
vary greatly in size, hiding at tini(»s extremely small^ or 
sufficiently large to fill the external auditory canal and 
to j)r()trude from it. The external meatus is liable to 
he enlarg(Kl by the j)ressure of tin? growth. A polypus 
may be attached by a slender ])cdi(^le or by a broad base. 
Then^ may be but a single one, or there may be several. 
They vary in shape, lu'ing eith(M' smooth and club- 
shaped, or they resembhi a ras})l)errv, and have a 
knobbed and glandular ajijH'arance. They are bright 
red frecpiently, but when exposed to the air tliey gener- 
{illy lose their color and bccfnnc ])al(^ and pinkish. 

Four varieties of })oIyj)i usually are described, viz.: 

1. JMu(».ous poly})i. 

2. Fibromata. 

3. jNFvxoniata. 

4. Aniriomata. 

The most frequent varieties are the mucous polypi 
and fibromata. iVIvxomata are verv rare. 

1. MucouH polypi are more frecpiently observc^d than 

^ Report of New York Otological Society, Archives of Otology, vol. 
xxix. No. 1, IIKX). 
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any of the others, and hititologically are identiial with 
pi>ly[)i toiind in the uares and nasopharynx. They are 
formed of a delicate and hiose stroma of areolar con- 
nective tissue, in which are enclosed round-ctlls and 
occasionally a few spiudle-shaped cells. These polypi 
contain umuei-ous bloodvessels, and generally have an 

Fig. 85. 
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irregular surface, dne to their papillary and glandular 
etnicture. Cysts, considerctl by some authors as rt-ten- 
tion-cysts, are found in these i«jlypi. The epithelium 
on the inner surface is usually of the cylindrical or 
ciliated cylindriciil variety, while that covering the sur- 
fiice ex|)osed to the outer air in jNivcmcnt epithelium. 
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A soft or mooous polypus may gradually beoome 
transformed into a fibroma by the bloodvessels becom- 
ing obliterated and by the cellular elements becoming 
changed into spindle-cells and connective-tissue fibres. 

2. Fibromata. A fibroma is covered with pavement 
epithelium, and is composed of connective tissue with 
spindle-oells interspersed in its meshes. It has fewer 
bloodvessels than a mucous polypus, and in consequence 
is paler in color and does not bleed so readily when 
touched with a probe. It is of a firm consistency, but 
does not contain cysts and tubular glands. It is usu- 
ally attached to the periosteal lining of the tympanum 
or external meatus, and its growth is much slower than 
that of a mucous polypus. 

3. Myxomaku Myxomata are observed very infre- 
quently. Histologically, the tumor consists of a mul- 
tiple layer of pavement epithelium for its external cov- 
ering, into which flat papillae project. The stroma is of 
a homogeneous gelatinous tissue, and contains spindle 
and star-shaped cells. There are also round glandular 
cells with a round nucleus similar to lymph-corpuscles. 

4. Angiomata. These polypi are very vascular, and 
consist of a network of blood-spaces which aj)pear to 
take the place of capillaries. The blood enters these 
spaces directly from the arteries, and thence goes to the 
veins and thence into the general circulation. When 
examined under a microscope, the growth is found 
to consist of bloodvessels connected with a large and 
irregular central cavity containing fibrous connective 
tissue. 

Although a polypus in the external meatus, as a rule, 
has its attachment to the osseous wall, it occasionally hap- 
pens that a large jM)lypus springs from the cartilaginous 
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if there Is a einus at that point leading 



A granulation or polypus often develops in tlie audi- 
tory canal from a point where a furuncle liuri cxistwl. 
A polypus sometimes contaioa osseous deposits. 

STmptomB. When granulations or polypi do not in- 
terfere with drainage from the middle ear, there may be 
no other symptoms except a little bloody discharge. 
On the other hand, if a polypus prevents the pus from 
escaping, the patient is apt to complain of a stinsation 
of pressure and heaviness in the head, dizziness and tin- 
nitus, iiansea, vomiting, and even epileptiform symp- 
toms. In extreme cases, paralysis of one side of the 
body and anaestheaia of the extremities are due to the 
presence of polypi. The secretion, being forced back 
into the antrum, may become stagnant, so that cheesy 
masses are formed, the result being caries and necrosis, 
or mastoid disease, and possibly an intracranial eoiii- 
plication. In tiie report ' of a case of chronic purulent 
otitis media occurring in a man, twenty-four years of 
age, the symptoms complained of were nausea, vomiting, 
unsteadiness in gait, and marked deafness. There was 
facial panilysis of one side, and Ixith auditory canals 
were filled with granulations. After removal of all 
grunuhitions and polypi, so that there was free drainage 
from each ear, there was n marked improvement in the 
patient's general health, appetite, etc., a decided change 
for the better in the hearing, and a disappearance of the 
vertigo and unsteadiness in gait. The facial paralysis 
eventually disappeared. Occasionally, but very infre- 
quently, a polypus diaapjMmrs liiroiigh spontaneous 
shrivelling. Polypi sometimes come away in the dis- 

' Bacon: ArchifcBof Otology, Marcli. 1884, toI. xiii. No. 1. 
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oluu^ epontaneonaly as a result of the growtii beoamtag 
turned on ite axis and the blood-supply beiug interfered 
with. Sometimes granulations coalesoe, leading ta con- 
striction of the meatus and retention of secretion. 

DlagiUMli. In order to make a diagnosis of a granu- 
lation or pdypuB, it is first of all neoessary to remove 
the secretion by syringing. Then the canal ahoald be 
dried by means of absorbent cotton on a cotton-currier. 
The surgeon should be careful to distinguish a granula- 
tion or polypus from a bulging drumhead from wliich 
tbe dermal layer has come away, or from an exi>stosi(i 
or a malignant growth (epithelioma or sarcoma.) With 
good illumination and a probe, one can distinguish an 
exostosis by its being very bard and immovable, and 
frequently very sensitive to the touch. 

An atheroma or sebaceous tumor of the external 
meatus, although of very infrequent occurrence, nu^t 
be mistaken lor a polypus. In order to decide the point 
of attachment of a polypus, the pnibe should be passed 
around tlie growth. A large granulation or polypus 
projecting from the external auditory cnn:d has at times 
the appearance of a furuncle, but a pnibe introduced 
into the canal and passed around the growth will aid 
one in making a diagnosis. 

Where the growth is malignant a diagnosis can only 
be made with certainty when a section of the tumor has 
been examined under the microscope. One of the most 
marked symptoms, however, is pain, which is usually 
very severe. 

Prognosis. The prognosis depends very much as to 
whether the polypus is attaclied to the external meatus 
or tympanic cavity, and also as fo whether there is caries 
of the ossicles and bony walls of the external meatus 



GRANULATIONS AND POLYPI. 283 

and middle ear. It is frequently difficult, even with a 
probe, to determine the point of attachment of a polypus, 
and in some cases this cannot be ascertained until at 
least a portion of the growth has been removed. Cases 
are much more favorable for treatment where the poly- 
pus is attached to the external meatus, unless associated 
with caries of the bony wall. 

It is stated by some authors that the appearance of 
the tumor will aid one in determining the point of its 
origin, viz., that a red raspberry-like tumor with an 
irregular surface springs from the middle ear, but a 
smooth and pale growth has its point of attachment to 
the external auditory canal. 

Treatment. The treatment of granulations is best 
accomplished by means of (1) curettes or sharp spoons; 
(2) caustic applications ; (3) galvano-cautery ; (4) astrin- 
gent solutions and alcoholic drops. 

The speediest and most satisfactory method of remov- 
ing granulations from the middle ear or external meatus 
is by means of curettes, sharp spoons, or the so-called 
ring-knife. Tlie ciinal should first be cleansed of all 
secretion and dried, and then a few drops of a 4 to 10 
j)(T cent, solution of cocaine instilled warm into the 
(ar. After a few moments the canal should again be 
dried and the granulations carefully removed. In the 
case of (children, it is usually advisable to administer 
etIi(T or chloroform, as it is next to impossible to keep 
the head still during the required manipulation. Sharp 
spoons (see Fig. 77) of different sizes and shapes can all 
be fitted in the handle for the purpose of removing granu- 
lations on the tympanic walls, the external meatus, or 
the druniliead. Sharp curettes (see Fig. 86), of which 
tliere are three sizes, as well as the ring-knife of Politzer, 
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are better adapted to oertaia cbbbb. The latter inatru- 
meet can be slipped over a granulatioa, espedallj irlien 
it ia attached to the wait of the external meatos. The 
knife is then withdrawn quickly, bj which meana the 
growth is ezdsed and comes away on the ooncarB aui^ 
fiice of the ring. There are two sizes of the ring^knite, 
the larger one being 3to&^ mm. in diameter, while the 
Bmaller one is from 1^ to 2 mm. 

After removal of the granulations, it is fiiither neces- 
sary to cauterize the root or base with nitrate of silver 
or chromic acid, or to instil into the ear alcohol drops, 
the latter, however, being coatraindicated when there 
is caries or necrosis. In patients of a nervous temperap- 
ment, it is Irecjuently impossible to scrape away the 
Flo. 8S. 
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gnuvth by means of instruments. In such cases the 
application of caustics should be tried. For this par- 
pose various remedies have been proposed. For small 
granulations, a drop of tincture of chloride of iron shonld 
be applied to the growth, or the latter should be touched 
with nitrate of silver fused on the end of a probe, the 
instrument being first heated red-hot in an alcohol lamp, 
and then dipped into powdered nitrate of silver. This 
plan of treatment is especially advisable when small 
granulations are attached to the middle-ear cavity or 
the drum membrane. Chromic acid is a much better 
caustic, as it penetrates more deeply into the tissues 
than nitrate of silver. A probe should be heated and 
plunged into powdered chromic acid. It is important. 
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however, that this acid should only be applied to the 
polypus, and that care be exercised not to touch the 
drumhead or wall of the external meatus, otherwise 
severe inflammation is apt to follow. The polypus 
should not be cauterized a second time until the slough 
has come away. If the acid occasions much pain, the 
polypus should be swabbed with cotton soaked in boric 
acid solution, and afterward dried. It is often advisable 
to blow into the ear a small amount of boric acid powder 
after the cauterization. 

Galvano-cautery. The galvano-cautery is particularly 
adapted to the removal of large granulations. 

The use of alcoholic drops has been described in 
Chapter IX. These may be employed with excellent 
results in the case of small granulations, especially 
when they are soft and flabby. In some cases great 
benefit follows the insufflation of equal parts of zinc 
oxide and boric acid powder. The same powder is 
often used after granulations have been excised with 
instruments. 

Treatment of Polypi. Whenever a polypus is large, 
and particularly if it has a pedicle, the best method of 

Frc}. 87. 
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Blake's polypus snare. 

removing it is by means of Blake^s snare. The instru- 
niont (Fig. 87) consists of a metal canula through which 
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a loop of wire is drawn. Instead of having botli ends 
of the wire ftstened to a slide-ring, as fonnerly, there is 
aubfitituted a cleat, around which one end of the wire 
should be &stened securely ; on the side of the sliujl , 
is a similar cleat to eeoore the other end of the wire. 
When fssteoed in thi8 manner, it is evident that by 
making traction on the slide-ring the wire loop in 
process of withdrawal through the canal wi]l, Instead 
of merely constricting the growth, have a distinct cut- 
ting motion which will greatly &cilitate removnl uf tlie 
more resisting polypi. Both ends of the wire may, 
however, be &8tened to the cleat on the slide-ring if the 
snigeou BO desires. The finest malleable iron wire or a 
very fine silver or brass wire shonld be need. The 
instrument, moreover, is so constructed that the handle, 
slide-ring, and canula can he removed, and the shaft 
made available as a handle for a paracentric knife 
or for curettes or gharp spoons. There is also a small 
canula which is particularly adapted to excising small 
polypi in the tympanum. Before attempting to snare 
a polypus, the canal should he syringed with a bichlo- 
ride solution, 1 : 3000, to remove all secretion, and 
then thoroughly dried. Cocaine solution, 10 per cent,, 
should then be instilled warm into the ear, and after 
a few moments the sui^;eon should make out with 
the probe the point of attachment of the polypus. It 
requires practice and skill to apply the loop of wire 
about the growth. The removal of the latter may be 
followed by considerable hemorrhage, which can be 
controlled by tamponing the canal with styptic cotton. 
After the larger portion of the growth has been excised 
in this way the surgeon will he better able to make 
out the point of its attachment, the condition of the 
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tympanic cavity, and also as to whether there are other 
polypi. 

When a polypus is found protruding from a small 
perforation in the drumhead, it is often advisable to 
enlarge the opening before making an attempt to excise 
the tumor. 

A method formerly in vogue, but now generally dis- 
carded as being unscientific, is avulsion by means of 
forceps. The operation consists in seizing the polypus 
with a strong pair of forceps, and by twisting and pull- 
ing the growth is removed. If attached to the audi- 
tory canal, this procedure is not attended with danger, 
but if arising from the tympanic cavity or drum mem- 
brane, great damage may be done by forcible extraction. 
Carved scissors will be found useful for snipping oif 
a polypus growing from the external meatus. After 
snaring off the polypus, the root should be cauterized 
with chromic acid or nitrate of silver, and a strip of 
iodoform or boric acid gauze should be pushed down 
to the drumhead. Repeated cauterization should be 
performed until the growth is entirely destroyed, and 
in the meantime any discharge from the ear should 
be troatcMl as described in Chapter IX. 

Reside astringents and powders, which may be used 
in some eases after removal of the growth, the alcohol 
trcdtinent is often indicated. This method is useful not 
only for the purpose of shrivelling up the roots of the 
polypi and granulations on the membrana tympani 
and in the external auditor}' canal, but also in those 
cases in which the polypi are situated in the tympanic 
cavity, and in cases of exostosis of the external meatus 
where the growth cannot easily be reached. 

In many persons of a nervous temperament, as well 
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its in ('liil<l]vi), it is iinpossililo to use* the snare or other 
instniinrnts unless an antesthi'tic is a<hiiini%$tere(I. In 
nianv indivithials it is inii)()ssil)U* to hiv down rules fi:>r 
any particniar plan of trratnicnt. After excising a |>oly- 
pus with the snare, it may he necessary to complete the 
ojM'nition with a rin;r-knife or sharp sjmniu, trs|K'cially 
if tin* l)ony walls (jf the external meatus or tympanic 
eavitv are earions. The t;alvan(»-<*aiiterv is n»commended 
hii::hly hy some snr^eons where the j>olypns is larjjt* and 
is of the hard or tihrous variety, and when the snare or 
(»ther insinimenl'^ cainiot he used. It has the advantaire 
t)ver eanstie remedies in that its aeti<»n is more rapid 
and thonuiiih, while the pain is hnt momentary', ceasing 
immediately afler the eauteri/ation. 

CARIES AND NECROSIS OF THE TEMPORAL BONE. 

In aente pnnilent otitis media, where pain is a promi- 
nent symptom, then* is prol)al)ly more or less inflam- 
mation of the i>eri<»te:il Hiniiir of th<' l>o!iv meatus and 
middle ear. 'V\\i^ \< pMiei-ally the ease when th(» disease 
is diK' to searlatiiin, measles, <liphtheria, tuherenlosis, 
syphilis, and inlliien/a, and nnles< vi^omns antiphlo- 
ixistie measure^ are adoj)te(l durinir the <'arly staji^e (sc^e 
('hapter \'I.)rari<'s aiul neer(»-i> of the tem])or.d hone 
are apt to I'oilow, \\'hen acute otitis media passes into 
th(^ chronic form, and projxT drainairc has not heen 
estahlishcd ior (»scap(» of the ]>iis, polypi and strict- 
ures ol' the external meatus may develop, the secretion 
is apt to hcconu* stau^nant, and, as a residt, decomposi- 
tion takes place, so that idc(M*ation of the tissues follows 
and the hone hecomc^s carious, especially if the patient 
has scrofida, tuhcrcidosis, or some other cachexia. The 

ext<'nt of the caries mav be limited, or th(Te may be 

• ' ► 
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extenaive destructioD of the temporal bone. The micro- 
I organisms are not so apt to attack the conipiict bony 
I tissue as the pneumatic and diploetic varieties, and the 
disease is more likely to involve the mastoid cells and 
the posterior superior wall <»f the external meatus than 
the other portions of the temjKtrat bone, although it 
should not be forgotten that the disease may afFect the 
tj'rapanic roof and give rise to meningitis, or to an 
extradural or temporospheiioidal abscess, or, starting 
in the mastoid cells, the destructive process may lay 
bare the lateral sinuij and cause thrombosis of the siniia 
or an abscess in the eerebelluni. Cases have occurred 
in which the disease has extended to the labyrinth and 
giveu rise to symptoms suggestive of an abscess in the 
cerebellum, viz., nausea, vomiting, vertigo, tinnitus, 
fitcial paralysis, great pain, and a stag^ring gait. In 
such a ease, where the pulse was slow and the patient 
mplaiued of vertigo, vomiting, severe headache, and 
deafness, on oiicniiig the mastoid antrum a carious 
condition of the semicircular canals was found, which 
accounted for all these symptoms. In still another case 
I which came under my care, and in which a diagnosis 
of " probable cereliellar abscess " was made fnim the 
following symptoms, viz., vomiting, a stag^ring gait 
with a tendency to fall toward the right side, double 
chokifl disk and retinitis, all the alarming symptoms 
disappeared when the Ibul-smelling pus and granula- 
tions were removed from the external auditory canals 
an<l free drainage was established. There was consid- 
erable caries of the tympanic cavities as a result of tlie 
chronic suppuration. 

Still another case of extensive caries of the temporal 
lw>ne due to chronic otorrhcea occurred in a man, thirty 
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years of age, wliu was uiidur my care, ant] who eventu- 
ally (lied of a tempo rosphenuidal abscess. The drum- 
head was (lestroyt-d almost entirely, and there was ex- 
tensive caries of the inner wall of the middle ear and 
anterior bony wall of the external nieatay (Fig. 88). 
The case is referred to more fully in the (chapter on 




Intracranial Complitations. At tlio ] tost-niortem ex- 
amination a lai^e carious opening in the middle cmnial 
fossa was foinjd involving the glenoid fossa. As a resnlt 
of caries and necrosis lai^i cavities may be found in the 
temporal l>one. When chronic otorrhrea has existed for 
some time, and especiallv when there has been caries 
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the t3'mpanic walls and ossicula, one fiuds very frequently 
& sclerosed eoiidition of tlie mastoiil process, wliitsli lie- 
cumea aa hard as ivory. Unhealthy granulations offen 
coucejil carious boDL-, the mucous membrane generally 
being ulcerated and in an unhealthy condition, while the 
I ofisicula are also carious. Caries of tlie ossicles uiay 
occur independently, the disease heing limited, as a rule, 
to one bone, generally the incus. Frequently the body 
of the incua and head of the malleus are carious. The 
malleus and incus frequently are found embedded in a 
mass of grauidations. Caries of the handle of the mal- 
leus- is not often observed, and it is seldom that the 
malleus alone is involved. The foot-plate of the stapes 
generally remains in sttu, although the head and crura 
may be destroyed. If the foot-plate comes away and 
the labyrinthine fluid escapes through the foramen ovale, 
profound deafness is apt to follow. A patient may have 
fiiirly good hearing, even when the drumhead and the 
malleus and incus have been destroyed, provided there 
ia no fixation of the foot-plate of the utaiies. 

Symptoms. Pain is one of the most ]>roniinent symp- 
toms, and it is apt to be very severe and continuous, 
although in tulwrenlar subjects the disease may occur 
without pain. The pain is sometimes due to retained 
secretion, but more frequently it is rausetl by inflam- 
mation of the periosteum or of the bone itself. Other 
symptoms are tinnitus, vomiting, vertigo, insomnia, 
elevation of temperature with occasional chills, and 
increased pulse-rate. The discharge is characteristic, 
being generally increased in quantity, foul-smelling, and 
containing bliKxl-corpuscles and occasionally gritty par- 
ticles of necmso<l bone. The external meatus generally is 
fillwl w\i\\ granulations which bleed easily. The remain- 
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ing rim of the drunihoad is swollen and red, while, if 
the antrum is invaded, then* may Ik* a bulging of the 
posterior upper wall of the external metitus. After 
syringing the eanal and drying it with absorl)ent cotton, 
the prolx; is the most valuable instrument for deterratu* 
ing the existence of caries. The lM»ny walls of the meatus 
are s<jmetimes carious, whih? abscesses form in the soft 
tissues alKMit the ear, or over the mastoid, or below the 
auricle. ( )c(rasionally, there is an al)sc(»ss above the 
pinna, l)ut rarely in front of it. The pus may force its 
way into the external auditory canal thmugh one of the 
fissures of Santorini, or it may break through the soft 
tissues about the auricle, or it may force a ])as8Jige to the 
nasopharynx and giv(» rise to a retroj)harvngeal abFcest?. 
As ji result of the formation of abscesses, various fistulse 
are found, either in the region of the mastoid, or above, 
in front of, or below the auriele. 

FffciffI /i(fr(i/j/f<iy is another syinptinn of caries of the 
temporal bone, and may occur as a result of an inflam- 
matorv exudation in the sheath of the nerve. There 
mav or mav not be caries of the Fallo])ian canal. When 
caries occur, it does n()t necessarily ioUow that there will 
be facial paresis. The j)aralysis may be permanent, 
dcDcndinir larirelv on the extent of th(» inHanmiation. 
As a residt of paralysis, then* may be conjunctivitis of 
the same side with ulceration of the cornea. 

Prognosis. \\'hen there is tree drainaire ibr the secre- 
tion and the patient is otlxM-wise in o^ood health, the 
prognosis is much more favorable than when caries oex?in\s 
in individuals snlf(M'insr from some exhaustive disease. 
The destructive process may Ix' liniiied to the attic and 
tympanic roof, or it may extend to the dura and brain ; 
while, on the other hand, there may be extensive dis- 
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case of tbe temporal bone leading to the formation of a 
large Hcquestrum without fatal result. 

Caries and necrosis may t^Tmiiiat« in recovery with 
or without much loss of bone substance, or vnrioua com- 
plications may ensue, viz., meningitis, brain abscess, 
sinus thrombosis, septiciemin, pj'iemia, hemorrhage from 
the iutornat carotid artery or internal jugular vein. 
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As a result of deep-seated caries large sequestra may 
be formed, including ii portion or even the whole of the 
labyrinth. The outer wall of the mastoid process is 
occasionally exfoliated (see Figs. 89 and 90). 

The auditory canal should first of all be syringed, 
with antiseptic solutions, and as perfect drainage as 
possible establisheti by means of curettes and sharp 
spoons. In the ca«e of fibrous strictures of the meatus, 
very small rubber tubing, through which is passed a 
quill toothpick, may be used, the quill keeping the tube 
pervious for escape of the pns, while the rubber exerts 
elastic pressure on the walls of the meatus. Sonie- 
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times caseous masses in the middle ear are forced out 
and the pain is relievt^il by syrini|:iiig with a warm boric 
acid sohition thnmgh the Eustachian tube. When the 
c:iries is su[K»rlicial, excellent results follow in many cases 
from the injection nf Villate's solution.^ 

Dilute sulphuric acid, 1 in 3, is instilled into the ear 
l)y some surgeons as well as dilute nitric acid (^ per 
cent.) for the pur{K)se of dissolving the carious particles. 
Such treatment gives relief of only a temporary character. 
Wlienever pos-^ible, the carious bone should be scraped 
and any loose s(»questra removed. Sc»raping of the bone 
is indicated only when the disease is superficial, and 
even then c»are should be exercised not to penetrate 
the labyrinth if the inner tympanic wall is in a carious 
condition. The surgeon should likewise* be careful not 
to injure the Fallopian canal and cause facial paralysis, 
nor to p('n(»trato the middle cranial fossa through the 
tympanic roof. After sucli an operati(Mi on the bone, 
the auditory canal and middle ear should be syringed 
with l)ichlori(le solution, and powden'd iodoform or iodo- 
form and l)oric acid insufflated. r>oric acid gauze and 
absorbent cotton should then ])e insertcnl in the meatus. 

When a sc(jucstrnni lias formed, it s]i(»nld be grasped 
witli suitable forceps, and extracted through the ex- 
ternal auditory canal, if |M)ssibl(» ; v(»ry litth* force should 
Im» employed. In some cases wIhmi the sequestrum is 
large it may be crushed or l)r(»kcn by means of forceps. 
In other cases, es|M'cially when the disease is extensive, 
it is nnich better to cut d(»wn i»n the mastoid, making the 
incision close to the anrii'leand down to the bone. The 

' Nillsitr's sMliilioM : siilplinir of rtipiMT. Mil]>l):it«> of /'uw, <»f oach Ifi 
I»j»ils: .solution of Miliurt'tatr ol lniil.:i(i luuis; vitirjrar. *iH) ji^irts lUar- 
lliolowi. 
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auricle should then be displaced forward, and the car- 
tilaginous canal separated from its attachment, in order 
to allow more space for the operator. If the disease is 
extensive, it may be necessary to enter the antrum and 
cut away the posterior superior bony wall, and nmke one 
large cavity of this portion of the temporal bone (see 
Stacke operation). 

General Treatment. While local treatment is of espe- 
cial importance, attention to the patient's general health 
sliould never be neglected. As the disease is apt to 
occur in those who are debilitated, it is highly impor- 
tant to prescribe a nourishing diet, if possible, and 
plenty of out-of-door life. Cod-liver oil, the hypophos- 
})lntcs, and syrup of the iodide of iron are particularly 
valuable in tuberculous or strumous children. Iron, 
(piinine, and strychnine are indicated in anaemia, while 
iodide of potash should be given if the cause can be 
traced to syphilis. 

Treatment of Facial Paralysis. Large doses of iodide of 
potash are recommended by some in the early stage when 
the bone is first inflamed. Counter-irritation over the 
mastoid by means of iodine ointment is advised by 
otlicrs. The discharge from the ear should be properly 
treated, and anv carious bone removed. After the in- 
flaniinatory symj)toms have subsided, electricity should 
\h) tried. If the mus(des do not respond to the faradie 
current, galvanism should be substituted. Frequently 
no ini})rovement follows until weeks have elapsed. 



CHAPTER XI. 

DISEASES OF THE MAETTOID PB0CC8S. 

Befobe entering into a CMneidemtion of the diseaj^es J 
of the moetoid pnx»» and their complioitioos, it ia i 
neceeiuiy Ut conBider the anatomy of the tempuml Ikiiic, 
QH well as its ptwition in rebtion to imporimit sfriic-t- t 
iin», such as the lai^ bloodvessels, the diim muter, | 
and the bntin. 

The temporal bone consists of a squamout, a petrous, 
nnd a mastoid imrtion. Ossification of the tcin}X)nJ is 
develo|M>d by ton centres, viz., six for the petrous and ] 
mastoid portions, one for the sqiinmous aiicl zygoma, 
one for the tympaiiit! plato, and two for tlie styloid 
pnicejw. InHantinut()ry clmnges of a destructive cUar^ 
acter arc moiv apt to take placo in the petroos and . 
mastoid portions than in the s<ju:imoii!' nnd tympanic. 
During the first yciirs of life the jKiiiifs of nnion be^ 
twcen these different |Kirtions art- very vascular, and 
at times urc not fimily united, so that inflammatory- 
prodncts, es|>ecially tuberele bacilli, can easily break 
through these vasenhir walls and give rise to a colleo- 
tion of pus in the soft tissues behind the auricle, a 
condition of uif.iirs which in of frequent occnrrenoe in 
scnifulons chihln-n. 

In the ohihl tlie external auditory canal is as large in 
progwrtion as in the adnlt, exeept that in the former the 
canal consists almost wholly of cartilage, while in the 
adult it is Iwny for two-thinls of its length. 
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In tlic infant at birtb thore is an incomplete ring with 
two tuhercles, one iu frunt anil one boliinti ; these tnber- 
cles approxinrnte one anotlier in the lower wall of the 
meatus at the glenoid fossa, and form a fi.'ramen which 
does not bewiuie elo^ until thp fifth or sixth year of 
age. This aperture, however, sometimes remains open 




permanently, or it may be coverixl by thin fibrous tissue, 
and, as it is in close proximity to the parotid gland, it is 
easy to understand how inflnrnniution may extend from 
the external mentus to the parotid gland, or eice vn-ed. 
During an attack of mumps the drumhead frequently is 
congestwl, and iu some oases the labyrinth is affected as 
well. 
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The I 



vitli the Eusliicliian 



: tympanum <M>nimiii 
tube in t'runt aud the muf^toul antrum and u.'llti btjhiiid. 
The drumhead forms the greater |)art of its outtT wall. 
Beneath the flix)r of the tympanum, and separated from 
it by bune, is the juglltar iossn posteriorly and the 
carotid artery anteriorly. In tlio upper [Kirtiou of the 



i 




tymiNinum is the attie (Fij;;. 91], eoiKaiiiiny tlie articu- 
lation of the head of the malleus with the incus j 
attic opens posteriorly into the masloid antrum 
92) and the latter into the mastoid cells. Home writ 
describe a third cavity, viz., the aditus ad antrum, 
is the passage between the attie and the antrum, 
tcgmen tynipaui, or roof of the middle ear, coni 
a very thin plate of bone, npon whinli rest the 
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mater and brain. In some wises there are defects in the 
t^meu tympani, which are covered over with fihroue 
tissue, 80 that in acute otitis media the inflammation 
may extend directly to the dura and give rise to men- 
ingitis or brain abscess. In cases of fracture of the 
temporal bone the tympanic roof may be involved, 
symptoms indicative of this complication beiug escape 
from the meatus of blood and cerebrospinal fluid. 

Macewen' enumerates the following com muni cations 
with the tymiMinie cavity, and states that pathological 
priM^essea may extend through these apertures, viz.: 

1. The external auditory meatus. 

2. The Eustachian tube and ojinal for llie teu.'ior 
tynijiani muscle. 

3. The mastoid antrum and cells, 

4. The petro-sfiuamosal fissure running the whole 
length of the tegmen tympani, open in early years, and 
marked by nunierou.^ channels in after life. 

5. Tile mii.sto-Sfjuuniosal fissure, open in childhood, 
oceaaionaljy remaining unossifinl in after life, and 
marked by numenius foramina when ossified. 

6. The fenestrie ovalis and rotunda cmimunicate 
with the vestibule and cochlea, res|>ectivply, and the 
fiirnter commnnieales with the internal meatus ; a venous 
(luial from the coehlea coiamunicates with the pyram- 
idal part of the jugular fossa. 

7. The Fallopian eanal, having commnnicatione with 
the tympanic cavity : in infiuicy, by a defect in its ante- 
rior wall al)ove the fenestra ovalis, and permanently by 
the apt>rture for the stji{)edius musele an<l the small 
nerve twig for the same ; by the channel for the chorda 
tympani, which again pierces the wall of the tympanum 

' Pyugeuiu iDfuttive Disnuus of the Brain aii'1 Sjilnnl fjird, pagos 5-V, 
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at the csnal of Huguier in the fiesare of GWer ; by tin 
arterial twig, the stylo-mastoid breaoh of the posterior 
aoricalar, which passes into tlie tympsnum. 

The Fallopian aqueduct opens above the cribriform 
plate into the internal meatus, and through the lilatus 
Fallopii and a smaller hiatus in front of this (transmit- 
ting the greater and lesser superficial petrosal nerves, 
respectiTeljr) into the middle cranial fbasa, so luQi 
nation may extend along the perineuial Bbcaths and 
set Dp lepto-meniugitis of both posterior and middle 
fosse. 

8. The foramen between the carotid oanul itiul the 
jugular fossa for Jucobeion's nerve to the 83-ni pathetic 
plexus and inner wall of the tympanum. 

9. The fossa subarcuata — in childhood a wid>> forurr 
transmitting a vein to the cells under the Buperior a 
circular canal, and nt a still earlier period to the mastoicl 
cells near the outer o^jiect of the infantile mastoid, 

10. The latenil and sigmoid sinus — by means of 
niimeniiis minute veins tlirough the posterior and lower 
part of the tcj^inen tynipani and tlin>nfrh the mastoid 
antrum and colls. 

11. The superior petrosal sinuH — by means of numer- 
ous minute venous clinnncOs. 

12. The inferior petrosal sinus — bv means of veins 
from the labyrinth. 

13. The temporo-maxillary vein — by many minute 
veins from the anterior part of tlio tympanic cavity. 

14. Free eommiinication through the bone with the 
dura matral system of veins. 

15. The carotid canal — pierced by several foramina 
for nutrient vessels and branches of the sym[»atheiac 
nerves to the tympanum, also by small veins. 
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16. The jugular fo.ssa — the roof of which is pierced 
by a great luiniher of veins coioiiiuiiicating with the 
floor of the tynipaiiuni and tlic labyrinth, and also by 
the fonimen for the auricular branch of the vagns 
(Arnold's) commiinicating witli t\\a Fallopian eanal in 
its course, 

17. The tympanic branch of tlic internal masillary 
artery which entern at the fisHiire of (Jlascr, to supply 
the fore part of the tympanum. 

There are many veins, and they have an important 
be^iriug, since intliminiatory prodncls are o<;casionally 
carried by them to the large sinnses and to the brain 
itself. Of considemble importance is the mastoid vein, 
whicli proceeiis from the sigmoid sinus directly through 
the skull externally, and, joining a large vein from the 
occipital region, passes to the deep cervical vein, which 
ultimately unites with the vertebral. The coin-se of 
this vein is not constant, however. The mastoid vein 
may become involved when a thrombus is found in the 
sigmoid sinus. The veins from the tympuntim empty 
partly into the middle meningeid, partly into tlie sig- 
moid sinus, and partly into the &ujH'rior pelrosu! sinus. 
The mastoid veins, as a rnle, enter the sigmoid sinus. 
Too innch stress cannot be laid upon the importance of 
rememl>ering the position and relation of those veins one 
to another, as will be seen in a later chapter on intra- 
cranial complications. 

When the chonla tymjiani nerve is injured, as may 
hap^icD from a blow or fall, or from instrumental manip- 
tdation, there will occasionally be ol>served a loss of the 
sense of taste in the anterior two-thirds of the tongue 
on the side affectetl. The facial nerve may be jtani- 
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due to an operation, or from disease of the middle ear, 
or the facial j)iinilysi> may l>e of central origin. As a 
result of such jxiralysis c\>njunctivitis occurs, and occa- 
sionally ulcerations on the c(>rneii, the |)atient being 
unable to close the eye. The sense of smell is impaired. 
The jxitient lias difficulty in mastication, the food col- 
lecting iK'tween the cheeks and gums on the affected 
side. Taste is affected through the chorda tympani. 
Tlie patient is unai)le to whistle. In paralysis of the 
facial due to a central lesion, tiie patient generally can 
close tiie affected eye, and the muscles of the face are 
mucii less ailected, wiiile tiie ehonla tympani is not 
involved. In ehiidren, tin* wall of the canal for the 
facial is extremely tiiin, and occasionally there is a small 
opening ii> this wall, so that facial pandysis is of more 
frecpient o(M'urrenc(» in children than in adults. It is 
important to remeinl)er th(» courst* of the Fallopian 
canal, for the siirireon is likely to injure the nerve during 
operations on tlie mastoid as well as wlien excising 
carious ossicles. The i'acial canal, in its course through 
tlie u])per parts (»f the tympanum, lies just above the 
foramen ovah' and directlv behind the attic and antrum. 

» 7 

SO tliat the siir^e(Hi slioiild avoid tlie inner and anterior 
wall of the; antrum. After rcmovin<j: carious ossicles, 
great care should be exercised in scrapiiiir t\\o attic. The 
patient's fiice should constantly be watcluMl, to see that 
there is no twitchinir of the facial muscles. Even when 
this prccjiution lias been takcMi, facial paralysis has 
occurred, as the muscles will probably not res])ond to 
stimulation wIkmi the ]>atient is com])letcly under the 
iuHucMice of an amcsthetic. In carlv life the mastoid 
])rocess is but sli<xhtly developed, and consists principally 
of the antrum, which is hirge and very near the surface 
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of the skull. Tlic ossicula in the mfaut are of almost 
the same size as in the adult. 

The mastoid cells in adult life vary very much an to 
size, and from anatoniicul investigations it is known 
that no two processes are exactly alike. The ceils in 
one case may ctmsist of large air-spaces, which com- 
municate with one another, aa in Plate I,, the so-called 
pncumafic mastiiid process; or they may be arranged as 




in Fig. 9.'} ; or the mastoid process (Figs. 94 and 9.5) may 
ite comjxjseil of small-celletl di ploe and osseous tissue filled 
with fatty substances; or the mastoid process may be 
sclerosed. The pneumatic mastoid process is generally 
larger than either the diploetlc or st^lemsed varieties. 
In some cases tlie mastoid is comjiosed partly of pneu- 
matic oells and partly of diploetic tissue. According to 
my experience, in cases in wliich the externa! wall of 
the mastoid pntccss is small, and especially when the 



!^rA^'UAL of OTor.onr. 



\ 




lower portion is jumrly develnpwl, the liittTiil sinut) i 
more likely to run closer to the antrum timii in t 
cases in wliicli the mastoid ia filled with lari^ aii^ 
In such, moreovor, great cure slunild he taken not to t 
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injure the sinus when openiug tbe mastoid autriim. 
The bony wall between the mastoid cells and the sig- 
moid siDua is very thin, and in mme cases there are 
defects in the bone wMch are filled iu u'ltli fibrous 
tissue. 

In the child there is an opening found in tiie petrous 
bone on its posterior surface, the fossa suliarcuata, lying 
between the external auditory meatus and the groove 
for the superior petrosal sinus. It terminates iu a 
series of cells just beneath the superior semicircular 
canal. It is usually of small size in the adult, and 
oftentimes is closed. Soon after birth this canal grad- 
ually fills up witli more or less Iwny tissue, so that 
eventually it is but a small sinus. It is of importance be- 
cause, when present, inflamraatiou may extend from the 
mastoid cells tfl the brain, as a vein enveloped in dura 
mater passes through it. The mastoid antrum, in the 
child just after birth, is covered by a much thinner layer 
of bone than in the adult, so that pus makes its way 
much more readily to the external surface of the skull. 
The mastoid process does not assume the typical shape 
until the child is about three years of age. The mas- 
toid antrum is the point which the sui^on should always 
expose when operating for mastoid disease, esjtecially 
when some intracranial complication has occurred, for it 
is there that most jmthogenic processes have their origin. 



MASTOmiTtS EXTEBNA. 

prtmaiiy al-ute inflammation op the mastoid 

Periosteum. 

Primary inflammation of the mastoid cells, without 

involvement of the tympanic cavity, is rare, althongli 
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such cases do occur and liave been reported, the conges- 
tion first appearing in the periosteum covering the mas- 
toid, or else in the cell-spaces of the mastoid itself. The 
causation of mastoid penmtitis is frequently obscure, but 
it may be due to cold, injury, or extension of the in- 
flammation from a furuncular condition of the external 
meatus. The hearing in such cases is generally normal, 
as no changes are apt to take place in the drumhead. 
There may be a slight congestion of the posterior bony 
wall of the external meatus. Tiie auricle generally stands 
out prominently, while the tissues over the mastoid are 
painful to the touch, rod, and cedematous. The pain 
is apt to be severe in some cases, and there may or 
may not be considerable fever. When one or more 
furuncles have formed in the external meatus, the in- 
flammation mav ext(»nd to the soft tissues about the ear, 
and especially in the mastoid region, so that the parts 
are verv tender and (edematous, witii the auricle stand- 
ing out prominently. The beginner is very likely to 
mistake this condition for disease of the mastoid proc- 
ess, l)ut the presence of a furuncles in the canal will 
give the siirg(M)n a cliu» to tlie causation. It is possible, 
however, in s(»vore cases of acute otitis media, for the 
periostcunu over tlie mastoid process to be affected, 
especially in strumous subjects. Unless a free incision 
is made down to th(» bone, tliere is a liability that the 
latter will l)ecome involved and the inflammatory proc- 
ess extend to the mastoid cells. The disease may run 
its course* in a few days and subside rapidly, or sup- 
puration may take place. The abscess may open into 
the external meatus tlirouuli one of tli(* incisurse San- 
torini. As a result of periostitis, the superficial layers 
of bone undtM'neath nr.iv become; necroscMl unless an 
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incision is made throDgh the periosteum do^vn to tKe 
bone. In the early stage of this aifection the artificial 
leech should be applied, followed by the Leiter cold 
coil. If these measures do not aflford relief, a free in- 
cision should be made through the soft tissues over the 
mastoid down to the bone. If the bone beneath has 
become carious, this should be removed with chisels 
and gouges. 



MASTOIDITIS INTERNA. 

Phiiury Acute Inflammation of the Mastofd 
Cells. 
Cases have been reported from time to time, and 
undoubtedly occur, in which the mastoid cells are pri- 
marily involved. The disease may be due to cold, 
trauma, syphilis, or the influenza, or may develop spon- 
taneously. The micro-organ iams of influenza or the 
diplococcua pneumonite may be found in this disease, as 
well as other microbes. The symptoms are pain in the 
region of the mastoid, which, though slight at first, 
usually becomes very severe and throbbing. This is 
followed by tenderness on pressure over the mastoid 
bone, and if the pus makes its way through the bony 
wall, fluctuation will be detected in the soft parts and 
the auricle will stand out prominently. In this affec- 
tion the disease may reach its height in a week or ten 
days, and the inflammation subside without suppuration, 
or an abscess may form which may perforate the outer 
cortex after aevend weeks of suflering. There is always 
danger that the inflammation may extend to the sigmoid 
sinus if pus forms and is not evacuated, or that the dura 
may become involved through the thin tympanic roof. 
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As in periofititiB of tlie maatoid, so in this diseases 
the hearing usually is unaffected. It is difficult to maktil 
a (iiffcrcutial diagnosb between primary mastoiditia and; 
mastoid jwriostitia, except that in the former the j 
is deeper sealed. If a subperiosteal abscess has alreadje 
developed, it will be inipo8sible to tell whether thoj 
mastoid cells are implicatetl until a free incision haa~4 
been made down to the bone and the latter has beoi J 
examineil for a siiius. It is always well in snch i 
cases to open the cells to see if pns has formed. 

Prognosis. The prognosis is usually favorable in 
simple, uncomplicated cases. The surgeon should be J 
guarded in expressing an opinion, however, when the J 
disease occurs in a syphilitic or cachectic individual. 

Treatment. The treatment of this disease is similiir' | 
to that tor acute mastoid inflammation occurring seoond^ 
arily to acute purulent otitis meilia. 

AcDTB Inflammation of the Mastoid CblU(;'1 

OCCURRING IN CONNECTION WITH ACUTB SUP- * 

PURATrvK Otitis Media. 

Inflammation of the mastoid cells occurring aeoondarily 'i 
to acute otitis media is the form most frequently ob- i 
served. The disease starts generally in the nasopharynx^ 
and extends by the Eustachian tul>e to the tympannm^ ■ 
and thence through the antrum to the mastoid oells, A 
The inflammation of the cells may follow an acn^ I 
catarrhal or acute suppurative otitis media, or occur a 
the result of chronic purulent otitis media, frequejitly of-' 1 
long standing. Mastoid disease developing in cottae(IH''^l 
tiou with ehnmlc purulent inflammation of the mtddIiS|fl 
ear will be destTibcd separately. 

Acute inflammation of the mastoid cells may foUottf 
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prolonged exposure to wet or cold. Other causes are the 
exanthematous diseases, diphtheria, tonsillitis, bronchitis, 
typhus and typhoid fevers, tuberculosis, syphilis, in- 
fluenza, the use of the nasal douche, and " sniffing up " 
salt and water for the relief of nasal catarrh. It is 
probable that in almost all cases of acute otitis media 
the mucous lining of the mastoid cella is simultaneous!) 
involved. The diploetic mastoid cells are not affected 
iia often as tlie pneumatic variety. In some pneumatic 
processes the opening from the antrum iuto the cells is 
large. If, however, the opening is small, or it becomes 
occluded through swelling of the mucous membrane, 
the escape of pus is prevented, and the discharge, being 
forced back, forma an abscess. 

Since the influenza made its appearance in tliis coun- 
try there have been, acconling to my experience, many 
more cases of mastoid disease tlian ever before. It is 
only a few years ago that but twelve, or at most twenty, 
cases of this disease were recorded in the annual report 
of the New York Eye and Ear Infirmary. In the re- 
port for 1896 there were 135 mastoid operations, while 
for 1897 the number had increased to 161, and in 1901 
to 271. Formerly, it was the exception for the mastoid 
cells to be involved simultaneously in a case of acute 
otitis media. During the past few years such a condition 
of affairs has been very frequent. A patient will have 
a sudden severe earache, which is followed In a few 
hours by a bulging of the drumhead and symptoms of 
masttnd inflammation. Of twenty cases that came under 
my observation recently in private practice, all had acute 
otitis media. In seventeen there was acute inflamma- 
tion of the mastoid cells, and in seven it was necessary 
to open the mastoid process*. In ten recovery took place 
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without operation. Of these, the drumhead was punc- 
tured in six cases. In one of them, viz., that of an in- 
fant, several months old, in whom alarming symptoms 
developed suddenly, suggesting a meningeal complica- 
tion, puncture of the drumhead gave speedy and marked 
relief. 

Symptoms. The most prominent symptom is pain in 
the mastoid process, which radiates usually in differ- 
ent directions — upward in the temporal region and 
downward and forward toward the teeth. Great pain 
is felt on percussion of the bone or when firm pressure 
is made. The pain on pressure usually is limited to 
the region just over the mastoid antrum or to the mid- 
dle and lower thirds, especially at the tip. Sensitive- 
ness to pressure does not necessarily signify that the 
bone is diseased at that particular point, so that it is 
always important to niak(^ a careful examination of the 
entire mastoid process during an operation in this 
region. In sonic cases pus ibrnis in the mastoid cavity 
with very little, if any, ])aiii. This frequently happens 
when the disease occurs in connection with tuberculosis, 
and occasionally when d\w to influenza. As mastoid 
disease is observed frccjucntly (lurin<x the course of scar- 
latina, diphtheria, and other infectious diseases, it is 
most imperative for the surgeon to make w free incision 
in the drumhead at an earlv date. An abscess in the 
mastoid cells, occurring scH'ondarily to acute purulent 
otitis media, is more likely to Ix* located in the middle and 
lower thirds than in th(» upper third. Other symptoms 
of mastoid inflammation are : increase of surface tem- 
perature of the afl^eeted side ; bulgini^ of the posterior 
and upper ])ortions of the drumhead, with drooping of 
the adjacent soft parts of the external meatus ; after 
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perforation has occurred, the appearance of a nipple-like 
pi-oceas, at tbe extremity of wliich is found a minute 
opening, and profuse discharge fn)m the ear. The tem- 
perature may vary from 99.5° to 104° or 105° F. Aa 
a rule, in simple, uncomplicated case^i it is lower iu adults 
than in children. A patient with extensive caries of 
tbe mastoid cells and with a carious opening into the 
cranial cavity may have a temperature but slightly 
above normal, so that a comparatively low temperature 
does not necessarily signify that the case is not one of 
considerable gravity. Youug infants frequently have a 
temperature of 105°, while in adults one is much more 
apt to find the temperature below 100° P., even when 
extensive mastoid disease occurs. Great surprise is oflen 
expresseil by the general practitioner that there can be 
any serious disease with such a low temperature. I 
have never seen a case of acute inflammation of the 
mastoid cells without slight elevation of temperature, 
and I look upon this symptom as having a very im- 
portant bearing on the diagnosis. If a patient is 
under observation who has had an acute purulent otitis 
media for a, week or ten days, and an examination re- 
veals bulging of the upjier wall of the auditor)' canal 
and drumhead, and there is pain on pressure over the 
mastoid antrum or tip ; and, further, if there is some rise 
in temperature, frequently very slight, and especially if 
there is a profuse discharge, these symptoms taken 
toge^er are very characteristic of inast4)id inflamma- ' 
tion. The condition of botli mastoid processes should 
always be compared, because in some persons pressure 
made over the normal mastoid causes pain, especially in 
hysterical subjects. Bulging of the upper and posterior 
portion of tbe drumhead and drooping of the adjacent 
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cutaneous lining of the external meatus are, to my mind, 
absolute symptoms of mastoid involvement, and I be- 
lieve that in such cases it is always necessary to per- 
forate the mastoid cells. Formerly it was taught that 
oedema and redness of the tissues behind the ear, with 
prominence of the auricle, were evidences of mastoid 
disease. Surgeons have frequently waited for these 
symptoms, as well as for the appearance of fluctuation. 
An operation should never be deferred till such a late 
stage, as valuable time may be lost by so doing. The 
fact should not be overlooked that redness and oedema 
over the mastoid, and tenderness on pressure, occur in 
cases of furunculosis of the external meatus. An ex- 
amination of the auditory canal will exclude this. 

A case was lately brought to my attention by the 
family physician on account of certain symptoms sug- 
gestive of mastoid disease. The patient, a young lady 
of seventeen, had an attack of chickenpox, and at 
the same time complained of severe pain in the ear 
and over the mastoid process. She had a temperature 
of 101 J° F. The external auditory canal was swollen, 
so that it was impossible to obtain a good view of the 
drumhead. The tissues over the mastoid were very 
tender to the touch and oedematous. The hearing- 
distiince, however, was normal, and a careful inspec- 
tion of the inflamed tissues showed the cause to be 
due to the presence of papules beneath the skin. 

Acute inflammation of the mastoid cells may termin- 
ate in recovery without the formation of an abscess, 
but more frequently suppuration occurs and carious 
destruction of the bone results, so that after weeks of 
suffering a large sequestrum may be found. In influ- 
enza cases rapid destruction of bone is the rule, so that 
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it is imperative in such to open the cells very early. 
The pua may force its way through the tympanic roof, 
and give rise to meningitis or brain-absreas, or may 
caust! destruction of tlie thin plate of bone covering the 
sigmoid sinns and produce thrombosis, or perforation may 
tjikc place at the mastoid tip (Bezold), thus allowing the 
septic matter to burrow beneath the deep fkscia, and give 
rise to septictemia and pyremia, or to a postpliaryngeal 



In the pneumatic mastoid process, where the cells are 
large and the outer cortex thin, the pus is more likely to 
force a passage externally and form a sub[jeriosteal ab- 
scess than in the diploetic and sclerosed processes. In 
the latter, according to my experience, the tendency ia 
for the pus to escape through a carious opening in the 
tympanic roof, and to give rise to an extradural abscess 
or an abscess in the brain-substance itself. 

Ffuiinl paralysis is observed in some instances as a 
result of disease of the mastoid proce,9s itself as well as 
of injury inflicted by the surgeon during an operation. 
In a child, one and one-half years of age, in whom 
facial paralysis made its appeantnce before operation, 
the mastoid cells were found extensively diseased, so 
that it was necessary tu remove bone in all direc- 
tions. Althuugli the prognosis as to recovery from 
the paralysis in such cases usually is considered un- 
favorable, steady improvement followed the application 
of electricity, although the facial muscles did not re- 
spond for some time to the current. In this case 
au abscess had formed over the mastoid process. This 
was incised and a sinus found, with the prolx>, lead- 
ing down to the antrum and tympanum. Such ab- 
scesses behind the auricle are observed frt-nuently in 
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children who are strumous or tuberculous, and the dis- 
ease in some cases is more marked in the antrum than 
in the middle ear itself. In young children, as pre- 
viously mentioned, the different portions of the tem- 
poral bone are not united except by fibrous tissue, so 
that purulent secretion easily may force its way through, 
especially as the outer wall of the antrum is particularly 
thin. The pus escapes through a carious opening in the 
external wall of the antrum or else through the masto- 
squamosal suture, and as the periosteum is not so firmly 
adherent in a direction upward over the squamous por- 
tion as downward toward the tip, the subperiosteal 
abscess generally is situated above and behind the 
auricle, the latter standing out prominently. As such 
an abscess is seen more frequently in cachectic sub- 
jects than in those who are healthy, there is likely to 
be extensive caries, not only of the mastoid antrum, 
but also of the squamous portion of the temporal bone. 
In an infant operated upon but a short time since, there 
was a large subperiostid abscess with extensive caries 
extending to the middle cranial fossa. The pus had 
undoubtedly burst through the antrum while the drum- 
head was not even perforated and but slightly con- 
gested, showing that tlie disease was confined to the 
antrum. The surgeon should always in such cases, 
after making a free incision in the soft parts, make a 
thorough examination with the probe for carious bone, 
and in most eases it will be found. 

Some ])orti()ns of the temporal bone are attacked more 
frequently by caries and necrosis than others. The 
different portions are involved usually in the following 
order: 1. The mastoid ])rocess. 2. The antrum and 
tympanic roof. 3. The bony wall of the tympanum 
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covering the sigmoid sinus. 4. The posterior bony 
wall of the external meatus. 5. The floor of the tym- 
panum, including the posterior wall of the canal for the 
carotid artery. Lastly, the petrous portion, including 
the bouy labyrinth. 

The various micn>-organisma found in the mastoid 
antrum reach this cavity, as a rule, by means of the 
Eustachian tube. It is jxissible, however, for a puru- 
lent discharge in the ear to escape into the nasopharynx 
and reaching the lungs cause a pneumonia ; or, if swal- 
lowed, the patient may have a foul-smelling diarrhoea. 
The streptococcus pyc^nes and the staphylococcus 
aureus are frequently found, not only in the punilent 
secretion from the middle eiir, but also in cases of brain- 
abscess, suppurative leptomeningitis, and thrombosis of 
the sigmoid sinus, especially when the thrombus has 
become disintegrated. Oraasionally one discovers the 
presence of the staphylococcus pyogenes albns and 
citrous, the bacillus pyogenes fcetidus, and the diplococ- 
cus pneumoniae of Frankel. According to ray expe- 
rience, when streptococci are present the inflammation 
is apt to be of a severe type and to resist the ordinary 
treatment, while complications are likely to follow. In 
a case recently seen in consultation the acnte otitis 
media followed an attack of tonsillitis. Both mastoid 
processes were involved, and the sigmoid sinus was 
thrombosed on the right side. Streptococci were found 
in the discbai^. The case terminated felally. 

It ifl advisable to examine mtcntscopically the pus 
from the tympanum, and to have cultures made, since 
much information can bt> obtained in this way as to the 
probable severity of the disease and as to the prognosis. 
A short time ago a patient was under my care who had 
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an acute purulent otitis media in consequence of an 
acute nasopharyngeal catarrh. As there was consider- 
able prostration, which was out of all proportion to the 
symptoms, the temperature being but slightly above 99° 
F., a culture was made and the Klebs-Loffler bacillus 
was found. On the following day a fibrinous cast was 
discharged from the tympanum through the perforation. 

During the year ending Sept. 30, 1901, Dr. George 
8. Dixon at the Laboratory of the New York Eye and 
Ear Infirmary, made bacteriological examinations of 
pus in one hundred and three cases of suppurative otitis 
media, some of the patients having intracranial com- 
plications. Of this number, thirty-eight showed mixed 
infection, three Sternberg's micrococcus (or the diplo- 
coccus pneumoniae of Frankel and Weichselbaura), 
twenty-seven streptococcus pyogenes, two tubercle bacil- 
lus, two bacterium pneumoniae crouposse (or the so- 
called " pneumococcus of Friedlander ''). The remain- 
ing thirty-one were miscellaneous micro-organisms, 
negative, etc. 

In the preceding year thirty-six examinations were 
made, of which seven show^ed mixed infection, seven 
diplococeus pneumoniae, sixteen streptococcus pyogenes, 
one micrococcus lanceolatus, and five miscellaneous, 
negative, etc. 

In this report Dixon states that the pus taken for 
examination from the external auditory canal usually 
presents a mixed infection — that is, various micro- 
organisms ; but generally the predominant germ is 
found in the mastoid cells, the sigmoid sinus, or brain 
itself, when these regions are secondarily involved. For 
instance, the streptococcus is found frequently in pure 
culture in cases of infective sinus thrombosis, while the 
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micro-organisms from the auditory canal may be of the 
mixed variety. If the streptococcus and the pneu- 
mococcuH are present in the external auditory canal, 
one generally finds these organisms associated in the 
more deeply seated suppurations, the other micro-organ- 
isms whicli may have been present in the discharge 
from the canal having disappeared. 

Frognoais. The prognosis is generally favorable in a 
simple, uncomplicated cane if the disease ia of recent 
origin. When occurring iii connection with influenza, 
typhus fever, scarlatina, measles, tuberculosis, and 
diphtheria, on account of the rapid destruction of bone 
which frequently takes place, the prognosis becomes 
more grave, particularly if the disease has existed for a 
long time. In ten days' time, particularly if the patient 
has diphtheria, scarlet fever, or influenza, the entire 
mastuid process may be filled with pus, and present a 
carious opening into the posterior or middle fossa. Fre- 
quently in cases of mastoiditis where streptococci are 
present the surgeon will find the sigmoid sinus em- 
bedded in pus and granulations eveJi when the disease 
has existed for a short time and the symptoms have 
not been indicative of gravity. It is not always pos- 
sible to tell whether the brain or the sigmoid sinus ia 
implicated before the operation Is performed, so that 
until the condition of the mastoid cells has been investi- 
gated the e»i^;con should be guarded as to the prognosis. 

Treatment. If the ,Burg;eon is fortunate enough to 
see a eii,>ie of ncute intiammntion of the mastoid cells in 
the first stage before pris has formed, the patient should 
be put immediately tr> bed and kept very quiet, and 
should be given a very light diet, consisting principally 
of milk. Calomel should l>e administered in -^ grain 
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tablets^ one every hour for six doses, or until a laxative 
effect has been produced. Tincture of aconite, in one 
drop doses, is also an excellent remedy in the early 
stage. The artificial leech should be applied at once in 
two or more places on the mastoid bone, and especially 
just over the antrum and over the tip. It is advisable 
at the same time to make a free incision in the drumhead 
(see Fig. 53), along its posterior border from a point 
nearly opposite the stapes down to the lowest point of 
the membrane, especially if there is fluid within the 
tympanic cavity. In some cases the surgeon should 
prolong the incision up to the posterior fold of the 
drumhead and through the tissues into the attic, and 
then carry the incision along the posterior and upper 
wall of the external auditory canal (see page 174). For 
this purpose a large knife should be used (see Fig. 52), 
and at the location just mentioned, in order to drain the 
attic and antrum if possible. The day has gone by for 
using a small paracentesis needle. After the patient 
has been put to bed the Leiter coil (see Fig. 96) should 
be adjusted and kept in place for from thirty-six to 
forty-eight hours, but never longer than this. The cold 
generally relieves the pain at once, but if left on for too 
long a time it may mask other important symptoms. 
Cold should under no circumstances be applied except 
in the first or hyperaemic stage, and should never be 
reapplied after having been removed. The coil con- 
sists of a malleable ])late which can be so moulded as to 
fit any mastoid process. Ice-water, by the siphon prin- 
ciple, passes through this eoil by means of rubber tubing 
attache<l to the coil. The upper tube connects with a 
basin containino^ water and a large ])iece of ice, while 
the lower basin catches the water which has passed 
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through the coil and the other tube. The best manner 
of arruiigiiig these basins is to place one on a levt;! with 
the patient's head and the other about six inches lower. 
In this position the water is prevented from flowing too 
qiiicl:ly through the tubes. 




I cannot too strongly protest against the frequent use 
of blisters for just these conditions, a practice which is 
not only pernicious, but which also tends to a^ravate the 
disease. Many a case nf mastoid disease that has come 
under my care has been dui- to the application of a 
blister bDliind the ear for the relief of an acute otitis 
media. After the soft part* behind the ear have been 
inflamed by such measures it Is almost impossible to 
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make a diagnosis of mastoid disease. If, instead of 
recommending blisters or poultices, the physician would 
apply a leech, and if the pain were not relieved by it 
and . the drumhead were bulging, would make a free 
incision, there would be fewer cases of mastoid disease 
under the care of the otologist. 

By means of the treatment here outlined, it is possi- 
ble to relieve the pain in many cases, and to abort the 
disease if the case is a simple, uncomplicated one. This 
plan of treatment is, however, less successful in cases 
of mastoiditis .^occurring in connection with scarlatina, 
influenza, syphilis, and tuberculosis. When the mas- 
toid cells are involved during the course of one of the 
exanthematous diseases, influenza, or diphtheria, the 
surgeon should first of all make a free incision in the 
drumhead (see Chapter VI.), and if the inflammatory- 
symptoms do not disappear quite rapidly under the 
above-mentioned treatment, the mastoid cells should be 
opened early, otherwise tliere is likely to be a rapid 
destruction of bone. After the drumhead has been 
incised, it is well to douche the ear at first with a satu- 
rated boric acid solution every hour or so, according to 
the amount of the discharge and the degree of pain 
present. In cases due to scarlatina, diphtheria, influ- 
enza, or streptococcus and pneumococcus infection, in 
addition to the boric acid doucliing, the ear should be 
syringed at least twice a day with a solution of bichlo- 
ride of mercury (1 : 3000). The patient sliould be kept 
in bed for some time, even after tlie acute symptoms 
have passed. Chloroform or nitrous oxide gas should 
always he administered when iiicisinjy the membrana 
tympaiii, and especially should this he done in the 
case of cliildren ; chloroform should be used most cau- 
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tiously^, however, and only in such quantity that the 
patient will not feel pain when the incision is made. 

In a ease under my care in which acute otitis media 
occurred during an attack of me^isles, the temperj- 
ture suddenly rose to 104° F. There were inflam- 
mation and bulging of both drumheads, together with 
tenderness on pressure over the antrum and lower third 
of the mastoid process on each side. Incision of each 
drumhead and application of the Leiter coil, with fre- 
quent syringing of the auditory canals, was the treat- 
ment employed. After incising the membrjniE tym- 
pani the temperature fell to 100° F. The patient 
recovered without operation. 

In a child of eleven, wlio had an attack of grippe 
and tonsillitis, followed by earache on the left side 
and inflammation of the mastoid process, the tem- 
perature was 103° F. There was a sticky discharge 
fri>m the canal two days later, which gave some relief to 
the patient. This was but temporary, however, for on 
the following day she vomited and had a return of the 
earache. She was seen by the author in consultation on 
the next day, and at that time there was tenderness on 
pressure over the middle and lower third,-; of the mas- 
toid. There was some sticky sanioiis discharge from the 
left auditory canal, with bulging of Shrapnell's mem- 
brane. There .seemed to be a small perforation in the 
raemhrana flaccida, and aW one in the anterior inferior 
quadrant of the drumhead. In spite of tlie treatment, 
which consisted in the application of leeches, incision 
of the drumhead, and the use of the ice-bag (see 
Fig. 98), the mastoid symptoms became more marked, 
and twenty-fijnr hours later the temperature rose to 
106.2** F. It was necessary to open immediately the 
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mastoid cells and remove granulations and soiVened bone. ^^^| 
Thetomperaturevaried from 104°to 105.8° F. Atthia ^^H 
time evidences of pneamoi)ia on the left Bide were firet ^^^H 
discovered, in gpite of the fact that a careful examina- ^^^H 
tion of the chest had been made each day. Two days ^^^H 
later the temperature began to decline gradually, and ^^^H 
perfect recovery followed (see Fig. 97). ^^H 
Other cases, similar to the preceding one, have come ^^^H 
under the care of the writer, in which the first symptom ^^^H 
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Tempera e ha n as a [Ills medln followed by neute dim- ■ 

was a severe earache, usually flillowing an attack of in- ^^H 
Huenza. An important dia^ostic point is the pre^nce ^^^H 
usually of the pncumncoccus in the discharge from the ^^^^| 
ear, and the fact that the temperature is very much ele- ^^^| 
vated and does not show the sudden variations which ^^^H 
are characteristic of infective sinus thrombosis (se« ^^^H 
Fig. 116). It is extremely difficult to detect the ^^^| 
pneumonia at first, on account of the consolidation being ^^^^M 
probably deep-seated. Wlien the physical signs are ^^^| 
well marked, the discharge from the ear is apt to be- ^^^| 
come scanty, but later, when c<mvalescence has been ^^^| 
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I establishe<1, the otorrhoea may again be profuse. It is 
[ especially important in all cases in which pneumonia is 
I Bnspected to avoid giving an anfesthetic, and particularly 
[ ether. When the temperature remains elevated after 
r the mastoid cells have been opened, one can be feirly 
y confident that Bomo complication exists, possibly a 
r pneumonia, or thromlxi^s of the sigmoid sinus or other 

Fici. 98. 

Aothor's ice bag Cm appllcatian «ver the mastoid proceu, 

intracranial disease. There are cases, however, in 
which the temperature remains high after operation, and 
in which the cause is due undoubtedly to septic absorp- 
tion. This is especially the case where pns has been 
found in the mastoid cells, and where the temperature 
has been considerably elevated some days before the 
operation. I have several times been inclined to per- 
form some furtlier operation iu certain cases in which 
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the temperature did not come down soon after opening 
the mastoid cells. It is always advisable to abstain 
from administering antipyretics in cases of mastoid dis- 
ease or other complications, because it is most important 
for the surgeon to make a diagnosis at a very early 
stage, and to 0})erate immediately in case of a brain com- 
plication, if he wishes to meet with success. If it is 
desirable to reduce the temperature, it is better, espe- 
cially in the case of children, to resort to sponging the 
body with alcohol and water. If the rise in tempera- 
ture is due to the presence of pus, it is important for the 
surgeon to find this out as soon as possible. 

During dentition children are very apt to have attacks 
of acute suppurative otitis media, and occasionally the 
mastoid process becomes secondarily involved. In a 
case^ of acute suppurative otitis media, which was char- 
acterized by high temperature and symptoms of brain 
implication, and in which it was necessary to remove 
carious bone from the mastoid antrum, the patient recov- 
ered, but the cau.sation of the disease was most obscure 
until four molar teeth made their appearance. 

Inflammation of the mastoid cells may follow an 
unskilful att('m])t at removing adenoid vegetations. 
Such a case came under my observation, and it is sur- 
prising tliat similar instances are not more frequent, 
when one considers how roughly the operation is occa- 
sionally performed, and how often the orifices of the 
Eustachian tubes must be lacerated. The case re- 
ported- was that of a woman, twenty-four years of age, 
who complained of a sore throat. She was told by her 

^ Bacon : Annals of Oplithalmology and Otology, Jan., 1894, vol. iii. 
No. 1. 
- liacon : Transactions of the American Otological Society, 1892. 
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physician that she had adenoids, and on tlie following 
day he excised the growths. She soon afterward had 
Bii attack of earache, followed by mastoid inflamniation. 
This case illustrates two most important points: first, 
that all operations should be done with as much gentle- 
ness and skill as jmssible ; and, secondly, that an opera- 
tion for the removal of adenoids should never be under- 
taken until all acute symptoms have subsided. 

It is important ui this connection to refer to a com- 
plication that is an extremely iufrequent one, viz., the 
so-called white erysipelas affecting the scalp. In tlie case ' 
of a young woman who had an acute suppurative otitis 
media followed by mastoid disease, the cells were opened 
and the entire bony contents removed with granulations. 
The temperature, instead of falling, gradually became 
higher, reaching 104.4° F. Later the patient had a 
chill lasting twenty minutes, and vomited. It was 
noticed that the scalp near the wound was oedematous, 
tender to pressure, but not pioki.sli in color. The ten- 
derness and oedema gradually extended over the scalp, 
while the dischai^ from the ear and wound was much 
diminished in quantity. Tbe temperature in a few 
days betame normal, and the patient made an excellent 
recovery. Another poiut of interest in the case was the 
fact that before the operation the urine was found to 
contain a large amount of sugar, which disappeared, 
however, before the patient left the hospital. Several 
urinary examinations were made afterward, but no 
sugar was found. The case before the erysipelas de- 
veloped presented symptoms characteristic of septic 
absorption. The so-called white erysipelas has been 
known to affect the eyelids, the scrotum, the prepuce, 

' EevUB de laryngologie, d^Otologie, el do Bhinulogie, 1895, No. 8. 
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the vulva, and the inferior extremities of persons en- 
feebleil hv disease. The ii:lvcosuria seemed to be of 
nervous origin and due to reflex action. 

Indications for Operation. It is undoubtedly true that 
some cases of simple, uncomplicated inflammation of 
the mastoid cells recover s|)ontaneously if left to nature^ 
while, (m the other hand, it should not be forgotten 
that lives have Ixjen siicrificetl because the opera- 
tion of opening the cells had been deferred too long. 
As the operation is a comparatively safe procedure if 
performed under aseptic conditions, I think that where 
the surgeon is at all in doubt he should always err on 
the siife side and open tlie cells at once. I would not, 
however, be undcrstcMul to make light of the operation 
of perforating the mastoid, iK'cause it sliould never be 
undertaken by one wlio does not tlioroughly under- 
stand the anatomy of the temporal bone, and who has 
not had considerable* cxpcriiMice in tre^iting aund diseases. 

If undcT the use of antiphlogistic measures and the 
Leiter coil, th<' j)ain rapidly subsides, while the dis- 
charge becomes less and the symptoms generallv im- 
prove in a few days, the temperature showing no 
evidence of septic absorption, the chances are that an 
operation will not be necessary. On the other hand, if 
the pain persists and the temperature remains high after 
the appearance of the discharge, and especially if the 
latter is profuse, and inspection of the drumhead shows 
it to be bulging in its upper and posterior quadrant, 
with drooping of the adjacent soft tissues of the ex- 
ternal meatus, and, more<>ver, if there is considerable 
deafness with pain on pressure over th<' mastoid process, 
these symptoms taken together should cause the sur- 
geon to decide upon an imme<liate operation. 
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It is not safe to delay operation in cases of mastoid 
diopase caused by the influenza, scarlatina, mea:-les, 
diphtlieria, or wliero tlit-re are streptococci and pneu- 
mocofci present in large numbers in the discharge 
from t!ie ear. Experience Las shown that complete 
destriietiou of the bony cells and perforation of the inner 
wall may take place in siicii cases in an incredibly 
short time, without the umial well-marked symptoms 
of mastoid dittease. In a patient, M\y years of age, 
who was under observation a short time ago, and who 
Lad been treated for two weeks for an acute ]iurulent 
otitis media, with tenderness over the mastoid cells, it 
was deemed best to open the cells, owing to the feet 
that there v/as a prul'use discliui^e, which did not yield 
to treatment, as well as a temperature slightly above 
normal, wiiich persisted, and tendcrncris on pressure 
juet over tliu apex of the mastJiid, lu this case the 
cells were entirely destroyed, and tliere was a lai^ 
carious opening over the lateral sinus. The patient 
was up and about, and did not complain of pain in the 
mastoid except when firm pressure was made over the 
tip. This latter symptom is a most valuable one, and 
shoidd ne\-er be lost sight of in arriving at a diagnosis. 
Undoubtedly, in the near future, otologists will be more 
ready than ever to make cultures from the pus in 
purulent otitis media, for coitsiderable information can 
be obtained in this way as to the prognosis and treat- 
ment. 

In a report of forty cases' of acute purulent otitis 
media, complicated by acute inflammation of the mas- 
toid cells occurring in my private practice, it was nec- 
if Ai'Qtv Iiiflnmimktiun of the Has- 
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eaeary to perfbrm a ndioat maehnd t^Mnttii 
mstanoes. In two of theee operative casn a i^utisc^uent 
opnation for biqub thromboaU was perfi>nn»<l, one ter- 
minating fatally. This waa the only east of death 
among these forty oasefi. In tharty eaae^ or 7.5 per cent., 
the nuuioid edit were not tqjened. "nie ages of the furty 
patieots varied from nix to uxty-five years. There 
were twenty children under fifteen yearg, and of this 
number sixteen were males and fonr feinaleF>, while of 
the remaining twenty adults, ten were nudes and ten 
females. The cases which recovered witboat i<peratioD 
were treated io the manner already described, viz., hy 
means of the artificial leech, the Leiter ooil, and by 
making a free incision io the drumhead. This conser- 
vative line of treatment should never be oanied out for 
any length of time except by one who has had eonsider- 
able experience in treating aural diseases, and who can 
recc^nizo very ciirly the more serious symptoms so 
charactoristi<; oi' mastoid disease. The aural surgeon 
Fthonld he in close tonch with the jKitient, and if he does 
not see him each day, lie should be in a position to know 
his exact condition, so that he may operate at a moniem 
notice in ease of necessity. The surgeon sliould mal 
every effort to cure his patient without opening 
mastoid cells. If, however, tlic latter operation becomes' 
necessary, he should not hesitate for a moment, not onl 
to remove all diseased tissues from the mastoiil antrum 
down to the tip, but he should \k fully competent and 
prepared to operate at all times for any iiitnicranial 
complication. 

Operation. Before undertaking an operation either 
for mastoid disease or one of the complicati'uis arising 
from it, the sui^eon should first of all find out about 



i 

loes 

low ^^ 

the<^l 

nes'^^l 
"17^ 



out JH 



DISEASES OF THE MASTOID PROCESS. 



329 



tlie patient's general condition, A thorough urinary 
analysia should l>e made and the i»atieiit's heart and 
lungs should be esamiued. On the day of the operation 
the patient should have nothing but liquid food, and 
even this should be forbidden for at least three hours 
before taking the anfesthetic. If possible, a laxative 
should be administered the evening before, followed by 
some mineral water in the morning. 

Ether is to lie preferred, on account of its being 
a safer anaesthetic than cliloroform, lu short opera- 
tions, however, chloroform may be used if carei'ully ad- 
ministered. The ether should be given by a thoroughly 




competent assistint who =.h ul 1 itten i to this duty 
alone and thus relie\e the surgeon of this anxiety. 
On account ff the disjgreenlk sen<«itions caused by 
the mhalation of ether it is well to give nitrous 
oxide gas at first and then change to ether. A suitable 
apparatus has been deMsed for tbi-^ purpose, and may be 
obtimed of the instrument niikcrs 
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Ail instruments should be sterilized thorough! j^ and fi>r 
this |>ur|K>se the sterilizer shown in Fig. 99 is a very oon- 
vi'niiMit one. The blades of the scalpels should be dipped 
in a Ix tiling 5 |kt cent, carbolic solution or in absolute 
alntliol. Tlie hands of the operator and of his assist- 
ants sIiouI<I 1)0 scrubbed thoroughly with soap and water 
by nusiiis ot' a nail-brush, and afterward washed with a 
bichloride s<jlulion, 1 :3000. 

Fig. 100. 




Artery forceps. 

The instruments us(h1 in a mastoid operation are the 
following : one narrow and one broad scalpel, artery 

forceps, periosteal elevator, dressing-forceps, gouges and 
chisels, a mallet with lead Riling, rongeur forceps, sharp 
spoons (four sizes), n^traetors, grooved directors, probes, 
catgut ligatures, needles, and silk sutures. 

Fig. 101. 




Politzcr's periosteal elevator. 

The hair of the patient should be shaved within a 
radius of about two and a half inches (Fig. 102) of the 
auricle. The parts thus shaved should be scrubbed with 
soap and water, and afterward washed with a solution 
of bichloride of mercury, 1 : 3000. The external meatus 
should be syringed with a warm bichloride solution. 
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then dried and filled with a narrow strip of iodoform 
gauze. The \iva.d should be wrapped with a towel pre- 
vioiisly aouked in bichloride solution and wrung out, 
and fastened with a safety-pin. Similar towels should 
be laid over the patient's neck and shoulders, but for 




fear the patient may take cold, dry sterile towels or 
rubber sheeting should be placed beneath the moist 
towels, .\fter these prerautinns have been taken, the 
iele being gently pullwl forward by an assistant, an 
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indsion should be made by the surgeon, just behiud 
aud cIoh; to the auricle (from poiiit 1 to point 2, Ftg. 
102), from the extreme tip of the mastoid to a point 
just above the upper border of the auricle. The 
eof^ parts and periosteum should be divided, aod the , 
latter pushed aside by means of the periosteal ele- ' 
vator. Hemorrliage should be controlled by means of 



,JiG. 103. 




4 



Ihe artery clamps and by pressure. The entire sur&ce J 
of the bone should then be examined carefully for s I 
carious spot or sinus, and, if found, an opening; at thafil 
point phonld be made into the cells by means of a goi 
and mallet. A lai^e gouge should be used at first, and 1 
all the diseased bone carefully removed with sharp J 
spoons (Fig. 104). The sui^eon should endeavor to \ 
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reach the antrum, knowing that the latter is just above 
and behind the external meatus. Great care should 




be taken in scraping the antrum, for fear of injuring 
the facial nerve. 
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Mftcewen oaes bniTB (Hg. 105), wUcli can be rotet^d 
hy means of an electric motor (Fig. 17), He prefers 
them to chisels and gouges. They are esK.-lU'iit instni- 
ments when carefully handled ; but when cnn^iderable 
bone is to be removed and the opoation is to be 
perfonned as qnit^ly as possible, the enrgix^n can 
work more rapidly with chisels, googea, and rongeur 



If there is no sinus evident, nor a aoft spot <}f Ixine, 
the surgeon should first chisel an opening into tbe 
antrum and establish communication with the tym- 
panum. A guide for this operation is the ^pina supra- 
meatum, a point about one-quarter of an iiii;li below the ' 
linea temporalis. The bone should be removed at this ' 
point and the instrument directed downward, forward, 
and inward, in order to reach the antrum. The entirs 
external wall of the antrum should be removed. Small 
pieces of bone should be cnt away at a time, and the 
parts carefully inspected by means of good illumination. 
A probe or director should be use<l constantly to see 
if an opening has b^n made into the antrum. Tbe 
sharp spoon will also be found vory useful in this 
step of the operation. As a rule, the bone should 
not be entered at a depth greater than five-eighths op 
three-quarters of an inch, for fear of injuring the &cial 
nerve or external semicircular canal. There is also 
danger of wounding the lateral sinus and dura mater in 
either the posterior or middle cranial fossa, unless one 
uses the chisels carefully and in tlie direction already 
mentioned. The opening in the bone should be cone- 
shaped from without inward. After establishing a com- 
munication with the antrum and attic, the sui^eon should 
then turn his attention to the other portions of the mas- 
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toid, remembering that in some acute cases the pus is 
limited mostly to tbe mit^dle portion, while iu others it is 
found in the tip with granulations and softened bone. In 
some instances the gigmoid sinus will be fonnd exposed 
and bathed in pus and covered with granalationg. Id 
scraping away the granulations it is an easy matter to 
wound the sinus. A thorough examination should be 
made of die tip, to see if it is perforated, for in some 
cases pus may burrow down the neck beneath the deejj 
iascia. If an abscess has already formed in the tissues 
just about and below the tip, it should be opened freely 
and the pus evacuated. The tympanic roof should be 
examined to see that a carious opening does not exist. 
All softened bone, grauulations, eto., should be removed 
thoroughly by moans of sharp spoons, and the mas- 

■ toid cavity thoroughly irrigated with a 1 : 3000 bi- 
chloride solution. If possible, the surgeon should try 
to force some of the solution through the antrum and 
the external meatus, A small ^lerfonition iu the drum- 
head should be enlarged. The cavity in the Ijone should 
I then be packe<i with narrow strips of moistened iodo- 
form gauze, and afterward several sutures may be taken 
in the upper and lower angles of the wound, to diminish 
the size of the opening. Lai^r strips of iodoform 
gauze should then be placed abttut the ear, so as to 
cover the wound and the auricle, and outside of this 
bichloride gauze, while the whole shonld be covered 
with a layer of absorbent eottiin and bandaged. It is 
frequently advisable lo change the outer dressings on 
the following day, if they have become saturated and 
BtifTcned, so as to lie uncomfortable to the patient. 
Unless the patient has more or less fever, with pain, 
the packing in the mastoid should be left in place for 
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at least two or tliree days. It' the iodoform j 
is left in situ too long, it may become adlierent i 
the bone cavity, and cause bleeding when remov« 
After the first dressing, boric acid or pliiin st«ril( 
gauze should be substituted for the iodofnrt 
and should be applied loosely, so as to allow tlin 
cavity to fill up as rapitily as possible with granulation^ 
tissue. Several days should elapse between the dw 
ings, if possible, for frequent syringing with antiseptic 
solutions has a tendency to prevent the granulations irook 
growing. After the operation the jjatient usually exp< 
riences great relief, and the temperature, if elevai 
becomes lower. The discharge from the ear is usuallyfl 
diminished in quantity or ceases altogether. The tini 
before cicatrization takes place varies from two t 
weeks. It is longer frequently in cachectic or scrofih| 
Ions individuals. If all of the carious bone has i 
been removed, a second operation becomes net 
When granulations are exuberant tiiey should 
cauterized with a solid stick of nitrate of ailverj 
Silver drainage-tubes, iron nails, rubber tubiug, etc 
should never be used for purposes of drain^e, ; 
gauze is to be preferred. 

In some cases, if the antrum has not l)een opened and" 
there is no communication with the middle ear, and the 
disease is limited to the middle or lower third of the 
mastoid process, and especially if the inflammation 
occurs in a pneumatic mastoid process and is near the 
external surface, the surgeon may allow a blood-clot to 
form, and he may close with sulurcs the entire ^ 
provided, however, tliat every trace of dteease hag 1) 
removed with sharp spoons. If the patient c 
of pain, or there is a rise of temperature, tli 
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should immediately be reopenetl aud treated by packing 
it with guiize in the usual way. 

Id the treatment of an abscess behind tlie auricle, 
frequently observed in the case of scrofulous children, 
it is not BufBcieut tt> make an incision and evacuate the 
pus, for it should be remembered that in all probability 
the puruk>nt matter has forced its way either through the 
outer wall of the antrum or through the petroso-equa- 
mi)sal suture, and that in such a condition of affairs con- 
siderable carious bone undoubtedly exists. The child 
shunld he etherized and a long incision made behind 
the auricle close to the bone, and the condition of the 
antrum and cells carefully investigated. 

Diet. After the operation it is desirable to keep the 
patient quiet in bed for a few days at least, until the tem- 
perature becomes normal and the patient feels inclined 
to sit up. While there is any elevation of temperature 
the diet should be a light one, ctmsisting for the most 
part of milk and beef-tea. After a week's time, if the 
temperature is normal and the case progresses favor- 
ably, I frequently allow a hospital patient to go home 
and he treated as an out-patient, impressing upon him 
the importance of remaining in-doors during inclement 
weather. 

Attention to the Oeneral Health. Particular attention 
should bo paid to the genenil health, esjiecially when 
the patient is cachectic or scrofulous. In the latter ease 
cod-liver oil, iron, strychnine, or the hypophosphiles are 
indicated, while syphilitic or tubercular subjects should 
have appropriate constitutional treatment. This is a 
subject of the great&st importance, for in many instances 
loeal treatment alone avails but tittle if attention to the 
general health is neglecteil. 
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MASTOID DISEASE OCCUBBINa IN CONNECTION 
WITH CHRONIC PURULENT OTITIS MEDIA. 

Very often, during the course of chronic otorrhcea 
the ossicles become curious, while the antrum is apt to be 
filled vvitli purulent material, and in some instances the 
entire antrum and mastoid process may contain choles- 
teatomatous masses, or tliere may l)e within the bony 
cavity cheesy matter, softened l)one, granulations, or 
tubercular material. In other cases the mucous lining 
may be very mucli tliickened, so that the cells are oblit- 
erated, while in still other instances the granulation- 
tissue contained in tlie (^ells may turn into bone, so that 
tlie mastoid process becomes wliolly or in part changed 
into dense osseous tissu(» as liard as ivory (sclerosed 
mastoid). There may be a eireumscribed caries of the 
mastoid process, or it may he very extensive, leading to 
various eoniplicatioiis. For instance, a patient recently 
came to my cliiiie who had had a discharge from the ear 
for ten months. He eoiuphun(Ml of* pain and tenderness 
over the mastoid process^ esp(»(*ially the tip. A leech 
was applied, which <i;;ive some relief. He returned in a 
few days, when there were evidences of slight facial 
]>aralysis on the same side as the ear inflammation. He 
was admitted immediately to the hospital, and Avhen 
placed under ether o:reat destruction of bone was found, 
with the mastoid cells lilled with ])us and broken-down 
tissue. The lateral sinus was exposed, and there was a 
lari^t^ carious opcMiino- in the tyin])anic roof. This was 
enlariLred, and considerable ])us escaped from the middle 
fossa. riie boy recovered, 'fliis case i]:;oes to prove 
tlu* statement previously made that a patient may have, 
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with very few symptoms, extensive caries and ueei-osis 
of tfie mastoid process. 

The most frequent cause of mastoid disease in con- 
nection witli chronic puruIcQt otitis media is interfer- 
ence with the draiuage from the antrum or middle ear, 
80 that pus collects in the raasti>id process and forms 
caseous material. Constriction of the external meatus, 
the formation of polypi, granulations, a small perforation 
in the drumhead, suppuration limited to tiie attic with 
perforation in Shrapuell's membrane, and cholesteato- 
mata, may <.»use mastoid disease. Various micro- 
organisms in the discharge from the middle ear, in- 
cluding tubercle bacilli, may give rise to mastoid 
inflammation. Other causes are cold, injury, and the 
various diseases mentioned in the etiology of acute 
mastoid disease. 

Symptoms. The symptoms are similar to those men- 
tioned in connection with acute mastoiditis, especially 
when occurring as a result of exposure to cold or re- 
tained secretion ; but when ebumation of the bone 
takes place, this process may be gradual and extend 
over a period of years, so that there are few if any 
symptoms. 

The external auditory oannl frequently is found very 
much constricted and filled with retained secretion, the 
latter being foul-smelling and sanious, especially if 
granulations or polypi are present and there is carious 
bone. A cholesteatoma may exist for years in the 
antrum without occasioning serious trouble until some 
inflammatory symptoms arise. 

Although during the course of a chronic purulent 
otitis media there may at stated intervals be attacks of 
pain in the mastoid process which do not lead to abscess, 
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it IB well to bear in mind the &ct that serioafi ootnp'K^ 
tions are liable to develop at any moment, Bach as sinus 
thromboBiB, meningitis, brain absceBS, perfbntion of the 
mastoid tip, aeptioamia, py»mia, ebo., imlen operative 
measures are undertaken at an early period. In tuber- 
cular cases there may be great destraotion of bone with- 
out any well-marked symptoms of pain. In Ruch cases 
formerly it was considered inadvisable to operate. 
Experience, however, goes to show that removal of 
carions bone and tubercular -material is followed often 
by marked improvement in the patient's general heiilth, 
and such an operation should always be nndcrtaken, 
provided the patient's general condition is satisfactiiry. 

If left to nature, perforation of the external bony wall 
of the mastoid takes place in some cases, an abscess 
fbrmiog in the soft tissues, which ruptures and leaves 
one or more sinuses leading to carious bone. The ex- 
ternal cortex is the most frequent seat of perfbratJon, 
although the pus nuiy force a passage through in other 
directions. 

In Fig, 89 a sequestrum, three-quarters of an inch 
by three-quarters of an inch in size, is shown, which was 
removed by operation. It consists of the greats part 
of the external wall of the mastoid of a boy, aged 
two years, who had had a recent attack of measles. - 
The right ear had been discharging for a month, and 
an abscess had ruptured behind the ear. which gave 
great relief to the pain. 

Diagnosis. Tlie diagnosis can be made if there is 
pain on pressure over some portion of the mastoid, 
with constriction of the external meatus, retention of 
pus, and granulations present in the canal. In cases 
of cholesteatoma it is more difficult to decide, beoaoae 
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frequently the pain Is slight ; while, on the other hand, 
in osteosclerosis the pain is often quite severe. 

Prognosis. A guarded prognosis should always be 
given when the patient is debilitated, tuberculous, or 
CiichecUc, or tJiere are extensive caries and necrosis of 
the temporal bone or some intracranial complication. 

Treatment. Whenever symptoms of mastoid disease 
are well marked in a case of chronic purulent otitis 
meilia, the first object of the surgeon should he to 
establish good drainage from the middle ear. All 
granulations or polypi should be removed carefully 
from the canal, so that one can sec the drumhead or 
what remains of it. At times, especially when the 
pain in the mastoid is due to inflammation, and not 
to the retention of pus or cholesteatomatous masses, 
antiphlogistic measures will be sufficient; but, as a 
rule, it is much more advisable to open the mastoid 
antrum, for with only slight symptoms a patient may 
develop some intracranial complication, and it is not 
prudent to wait long before operating. 

If only a rim of the drumhead remains (see Fig. 106), 
while the ossicles are carious and the disease seems to 
be limited mostly to the attic and antrum, it is un- 
doubtedly true that in some instances a cure can be 
established by excision of the drumhead and ossicles, 
and by curetting and washing out the attic and tym- 
panic cavity with antiseptic solutions through a middle- 
ear canula. The same holds true of cases iu which the 
perforation is in Shrapnell's membrane aud pus is pent 
up in the attic 

When the attic contains cholesteatomatous masses it 
is always advisable to open the antrum, for the surgeon 
can never Ih; certain of the extent of the disease until 
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he has explored the ma^nid cells. On perforating tiiff 
oater cortex of the mastoid he may find cx)mplete de-l 
stniction of the entire mastoid cells. 

The sni^ieon should always operate whenever there! 
are sinuses in the nia^oid region leading to carious hone, 1 




Doimhemislm.jBtijiitlroly duolrriycil. Kim uruiBiutimuc leltin 
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or when the posterior bony wall of the meatus is dis- 
eased. 

In eortjiin eases in whicli the mastoid becomes ebur- 
nntcd imd thu cells Imve disapiicHretl, Rreat relief will 
follow the ohisellinn nway of [xtrtions of tlie mastoid 
process, and espoeiiilly is it imprtiint to make an open-i^ 
in^; tlmtii^rb to tlie iinlnitn. 
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lu clirouic mastoid in flam in at ton it is always advis- 
able U) enter the autnim, iu order to enable the aur^eon 
to waeh it out, together with tlio middle ear, through the 
opening behind theaurielc. In a pneumatic or diploetic 
mastoid proecss one should investigate the entire bone, 
from the antrum to the tip, being careful not to injure 
the sigmoid siuiis, which occaisionally runs ver}' close 
to the antrum in a sclerosed or diploetic mastoid process. 
If the operation Is done carefully under aseptic condi- 
tions, and tlie patient's general health is fairly satisfac- 
tory, the operation is generally successful. In eases of 
diabetes, when the disease is in an advanced stage, the 
operation is one of more or leas gravity, hut should be 
undertaken when the patient's life is in danger from 
extension of the inflammation to the brain. 

The same instruments are used as in the operation 
for acute mastoid disease, and the same solutions. 
The incision is identical with the one recommended 
previously, and the entire mastoid process should be 
inspected. 

In cases of osteosda-osU it is generally advisable to 
chisel away sufficient bone to reach the antnmi and 
establish drainage with the middle ear. Such a pro- 
cedure usually relieves the pain, which is so distress- 
ing to the patient. 

One should, of course, lie careful not to injure the 
sigmoid sinus, which may be exposed and mvered with 
granulations, or the facial nerve, or the dura itself. 

Instead of the disease being limited to the mastoid 
process, the surgeon may find that the pasterior bony 
wall of the meatus or the walls of the tympanum are 
carious. With the obje<'t of removing the outer wall 
of the attic and the [xtste'rior superior bony wall of the 
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meatus, surgeons have devised diflferent methods of 
oj>eration, the idea l>eing to expose entirely the tym- 
panic cavity and remove all carious bone. This pro- 
cedure, viz., removal of the posterior superior bony wall 
and outer wall of the attic, is indicated in cases in which 
there is extensive cjiries involving the attic and antrum^ 
the middle ear, or lx)ny meatus, and especially where 
there are cholestciitomatous masses or numerous granu- 
lations or polyj)! which impede the drainage from the 
tympanic cavity. 

Ki:sTER's MKTiroi). First the auricle is detached 
from its insertion, and displaced forward. An incision 
is made close to the pinna and behind it, as in the mas- 
toid operation, from the tip of the mastoid to the com- 
mencement of the helix. The tissues are divided down 
to the bone, and the periosteum pushed aside so that the 
I>osteri()r sui)eri()r ]K)rtion of the meatus is exposed. The 
cartilatrinous meatus is then, by means of a periosteum 
elevator, ean^fiilly piislied away from its ])()sterior supe- 
rior attaeliineiit, hein^ pulled downward and forward. 
The further steps iu the operation depend very much on 
the extent of the carious l)one. If the disease is limited 
to the outer wall of the meatus, it may be necessary to 
remove this alone by means of small ehisels or the sharp 
spoon, or the suroeon may think best to oj)en the antrum 
in the usual way, and afterward t(MMit away the posterior 
suj)erior wall of the* external meatus to the tympanum. 
One should be careful to avoid the facial nerve, which 
lies, howeviM', in the (lee]>er portion of the )X)sterior wall. 
A small i[routr<' or euttino: forceps is best adapted for 
removino: the bone. The necrotic malleus and incus 
should be excised, and, if necessary, almost the entire , 

mastoid process, antrum, middle ear, and external meatus I 
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can be trausformerl into one lar^ cavity. ThLs opera- 
tion is indicated particularly in cases of cholesteatoma. 
The wouud is then irrigated with bichloride solution 
and packed with iodoform gauze, A drainage-tube is 
introduced into the external auditory canal to kee]> the 
cartilaginous meatus in position, and the auricle is 
replaced. When the wound behind the ear is a. large 
one, it is well to pack it with gauze and allow it to 
granulate from the bottom. If, however, the posterior 
superior wall alone has been removed, the iodoform 
gauze may be inserted through the external meatusj and 
the wound behind the auricle closed by sutures. 

Stacke Operation. Staoke divides the operation 
into three steps : 

1. Incision through the soil tissues. 

2. Removal of the cortex of tlie suprameatal triangle 
and the posterior bony canal, and the extraction of 
carious ossicles, with curetting of the tympanum, adltus, 
and antrum. 

3. Construction of the flap from the membranous 
canal and its application to tbe walls of the bony canal, 
antrum, etc. 

The various steps in the operation are performed as 
follows : An incision ia made through the soft tissues, 
following closely the attachment of the auricle, and 
extending from one centimetre (three-eighths of an inch) 
below the mastoid tip upward to a point a little above 
and forward of the superior border of the external audi- 
tory meatus ; the lower two-thirds of the incision is 
made directly down to the bone through the periosteum; 
the upper third extends through the skin only down to 
the fascia of the temporal muscle. This muscle and 
f;i^ciaarc then drawn aside and an incision made through 
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the periosteum iindurlying tliom and bordering upon the I 
superior margin of tliu bony moiitus. The p4;riosteum 
of the anterior flap is then elevated aud drawn forward 
until the suprameatal triangle and posterior wall of the I 
bony canal are plainly exposed, this procedure being 
Biuiplitied at tiuies by cutting away a few fibres of the i 
Bteruo-cleido-mastoid muscle at the tip, so as to afford 
greater room. This stage of the operation is completed 




Uiddle ear, attic, antrum aud ndjoliiiiig mii:ituiil cells converted Into one 
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by separating the mcmbranou,^ canal from ita bony 
attachments and by pulling it outward. A retractor is 
then introduced and the soft parts are pulled forward, 
so that the bony structures, including the tympanic 
ring, are seen readily. 

The second step consists iu cutting the tensor tj-mpani 
muscle and extracting the malleus, if it is visibly 
through the canal ; then the tympanic ring is cut away 
in the suj>crior posterior qiiailnint and the attic op^iedf J 
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u probe being passed upward aud backward into the 
antrum, wbile the overlyiug cortex and romainder of tlie 
posterior bony wall are removed with a chisel. The 
probe acts as a guard to insure the safety of the facial 
nerve. By sucb means the antrum, attic or aditus, and 
tympanum are eoa verted into one large continuous space, 
whicli muHt be curetted thoroughly for tlic removal of 
granulations and all soft carious spots iu the contiguous 
walls. 

The third step in the operation conaiats in making 
a horizontal incision in the vertical meridian of the 
membranous canal above and extending from the tym- 
panic ring, the entire length of the canal, outward to 
the concha. A second incision is now made, beginning 
in the concha, where the first one terminates, and run- 
ning at right angle.s to it downward and backward in 
the canal, thus making a nearly four-cornered flap, 
which 19 crowded backward and upward, so as to cover 
as much as possible of the denuded bone, and at times 
partly covering the exposed wall of the antrum. 
Antrum, aditus, and tympanum are now packed with 
gauze, without irrigation, and the skin of the upper 
half of the flap closed with sutures, the lower half 
being covered with antiseptic gauze and handagetl. 

Tile object of the subsefjiient treatment Ih to secure, 
if possible, a smooth epidermal covering nf the lai^ 
cavity made in the bone, (i-ranulatioas form upon the 
raw surface of the bone, and when they become exu- 
berant should be cauterized with nitrate of silver or the 
galvano-cautery. The epidermis should advance from 
the sides and cover the entire surface. 

Stacke keeps the patient in bed for seven or eight 
days. The outer dressing luay be removwi earlier, but 
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the deeper dressings are not changed until the eighth 
day. The dressings after this are changed more fre- 
quently, and finally are dispensed with when it is 
apparent to tiie surgeon tiiat the epidermis has covered 
more or less of tlie excavation. 

ScnwARTZi«>^TACKE OPERATION. Schwartze's oper- 
ation differs in several important points from the method 
advocated by Stacke. In tlie first place, Schwartze does 
not believe in separating tiie entire membranous canal 
from its lx)ny attachments and in pulling it out, pro- 
vided tlie calibre of the canal is not abnormally narrow. 
H(» leaves the anterior wall attached to the bone, in 
order tf» {prevent siibsetjnent necrosis and the formation 
of a stKiuestrum in the external meatus. He introduces 
a slender retnietor and pulls the soft parts forward, 
thus gainiujjj a suflieient amount of space. Then he 
opens the mastoid antrum, starting fnmi the outer sur- 
face of the mastoid process in the usual way, and pro- 
ccK'ds from this point to completo tho operation, instead 
of cutting the hone Irom witliiu outward, as Stacke 
suirir<'>ts, viz., l)v iK'trimiintr the o])eration in the attic, 
and then ]):issini!: a ])rol)<' n])war(l and backward into the 
antrum as a iruidc lor ('ntcrinjx the latter cavitv. 

Sclnvartzc <lo(s not Ixflicvo in the use of the Stacke 
])r(>tcctoi\ for the r(\'ison tliat it is likely to injure the 
teamen tyinpani. lie nM'ommends, on the other hand, 
a broad chisel, and considers that with short and careful 
blows of the hammer there is little dan<rer of injuring 
the stapes, which usually lies embedded and protected 
in the swollen mucous membrane. lie advises the use 
of a sublimate solution (1:1000), not only dnrinp: the 
oj>eration, but later in the chancrin<r of the dressings 
whenever there is anv noticeable fetor. He also recom- 
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mends the syringing of a sterilized salt solution through 
the Enstachiun catheter into the middle ear in ciises in 
which there is caries almut the tyinpauic opttuiiig of the 
Eustachiun tube. If there is uo ietor, however, he does 
not irrigate the wound, but simply dusts over it iodo- 
form powder. He does not close the mastoid wound at 
all immediately after the operation, believing that the 
packing with gauze cannot l>e accomplished successfully 
through the external auditory canal alone. Schwartze 
does not cliange tlie first dressings till the sixth day, 
unless the patient has fever, or a discharge from the 
wound, or else complains of pain. If, on the other 
hand, the sui^eon has decided to close the mastoid 
wound immediately after the ojwration, he should not 
allow the dressings to remain unchanged longer than 
three days, for fear that the retained secretion may force 
open the sutures. As iodoform gauze tends to irritate 
the tissues and to favor the growth of exuberant granu- 
lations, it should be used only in the first dressings. 
Otherwise he prefers simple sterilized gauze, and wlien 
the epidermis b^ns to form he adviK'ales the use of 
aristol powder, to protect the newly formed skin. He 
discontinues the tampons and allows the mastoid wound 
to close through cicatricial contraction, when the epi- 
dermis has already extended over the greater portion of 
the antrum, aditus ad antrum, and middle ear. 

In order to prevent tlie occurrence of stenosis from 
the growing together of exuberant granulations, the 
latter should l>e destroyed with a knife esi>ecially con- 
structed for the purpose or by means of the galvano- 
cautery. Great care should be taken to keep the aditus 
and antrum open in ortler to secure good drainage. 

Schwartze believes that the employment of the lead- 
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nail is preferable to packing the wound with gauze 
in many cases, because the latter method is extremely 
painful ; and since the treatment must be kept up for 
weeks, this is an important consideration, especially in 
the case of children. On account of the severe pain 
experienced in changing the dressings, it is often advis- 
able to moisten the tissues with a 20 per cent, solution 
of cocaine. 

Various modifications of these difierent operations 
have been suggested and practised by diflferent surgeons. 
The best method of operative procedure, however, is 
first to cut down on the mastoid process and lay bare the 
antrum, and then decide, according to the indications, 
just what operation is best adapted to each individual 
case, the object being to remove all carious bone without 
doing injury to the facial nerve. 



CHAPTER XII. 



INTRACRANIAL COMPLICATIONS. 



As a result of chronic purulent otititi mediu and mas- 
toid inflammatiou, and, occasionally, of acute purulent 
otitis media, the thin roof of the tympanum or antrum 
is liable to be perforated through osseous erosion, and 
in consequence there follows either a collection of pus 
in the middle cranial fossa between the bone and the 
dura — an extradural abscess — or else an abscess forms 
in the temporo-sphenoidal lobe. Wlien en)sion takes 
place in the bony wall of the mastoid process, which 
lies over tlie sigmoid sinus, a collection of pus usually 
forms about the sinus, and the latter becomes surrounded 
with granulation-tissue ; or a thrombus forms in the 
sigmoid sinus ibwlf, or else an abscess is developed in 
the cerebellum. 

Before erosion takes place the tympanic roof or inner 
wall of the mastoid process becomes very thin and of a 
dark color. The minute veins are often thrombosed, 
and, owing to the ulceration of the Iwjne, granulations 
are thrown out from the external surface of the dura or 
from the wall of the sigmoid sinus, as the ease may be, 
which is nature's method of resisting the further ad- 
vance of the disease. Absorj)tion of the carious bone 
takes place at the same time. One should be very care- 
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ful, therefore, in the removal of polypi from theT 
panic cavity, especially when the diaen-se has existed fori 
a long time, for foar of wonnding the dura, which resta.l 
on the tympanic roof. In the same way, the Bigmoidfl 
sinus may easily be injured in scraping away sof^eoec 
bone and granulations in operations on the mastoid proc-'B 
ess. After removing granulation-tissue from the dural 
mal«r one is apt to find t!ie latter considerably thick-T~ 
eued (see Fig. 109). Granulation-cells and a plaatio^ 
material are often found, which project upward into the 
brain aubstauce and become adherent to the pia mater, 
so that the veins and lymphatics of the pia are liable 
to be affected. Very small thrombi are undoubtedly J 
carried by the smaller branches of the cerebral arteries! 
which supply the temporal lobe, and in this way giveJ 
rise to cerebraJ abscess. The morbid products may also i 
reach the brain tissue by means of the perivascular ' 
sheaths. Occasionally it is impossible to find any aper- I 
ture in the bone, although the latter may be very much 
discolored. ' 

Cases have been reported, especially in cliildren, in ' 
which infective processes have reached the dura from 
the midtUe ear by means of the petro-squamosal or other 
sutures, and in such instances the vessels have been 
thrombosed. In tubercular disease the entire petrous ] 
bone may become carious and nothing remain of it ex- 
cept a thin shell, and in consequence of such dise 
tubercular meningitis may develop. When erosion (^s 
the bone takes place, either through the tympanic rooT 
or through the inner wall of the mastoid, the patient 
may have a suppurative leptomeningitis, together with 
an extradural or cerebral abscess. The roof of the (ym- 
(lanum may l>e cn.ide<I at the same time that the sigmoid i 
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anuB is involved, and, aa a result, there may be an ab- 
scess in tlie temporo-sphenoidal lobe, together with an 
infective thrombus in the sigmoid sinus. When all these 
complications are present io one case, there is great 
difficulty in making a diagnosis. The plate of bone 
separating the sigmoid sinus from the mastoid cells is 
extremely thin, so that erosion of the bone is very likely 
to be observed at this point. The bone first becomes 
discolored and softened, and then granulations are 
thrown out. A collection of pus is found either between 
the sinus and the bone or beliind the sinus, in the direc- 
tion of the occipital bone. The walls of the sinus 
become thickened and a thrombus forms, the presence 
of which may not give rise to immediate mischief; while, 
on the other band, in an incredibly short space of time 
the patient may have most serious and alarming symp- 
toms of sinus thrombosis. If left to nature, the wall of 
the sinus may become softened, so that a minute per- 
foration takes place. Hemorrhage does not follow, 
because generally the vessel is occluded both above and 
below the aperture. By means of the cerel)ellar veins 
the infection extends to the cerebellum, or emboli may 
be carried to tlie cerebellum through the smaller cere- 
bellar arteries and their perivascular sheaths. As a 
rule, however, there is direct contact between the sig- 
moid sinus and the cerebellar abscess, and the infective 
processes extend ftttm the dura in the same manner as 
in the case of an abscess in the temporo-sphenoidal lobe. 
In rare instances the pathogenic processes reach the cere- 
bellum from the tympanic cavity through the internal 
auditory meatus along the sheath of the auditory or 
facial nerve. Beside an extradural abscess, or an 
abscess in the temporo-eplienuidal lobe or cerebellum, 
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all absoess may foim between the dura and pia 1 
irtiiob may become ciroumeoribed tiirough adbet 
in ooDsequence of wbicb there may be iuflaiumadon j 
poaaibly nloeration of the bnun-dasu^ with saftci 
The pus may escape through a per&ratioa in the t 
taanes of the braiu to the outer snrfiioe of the dura g 
through the roof of the lympenum. 

Am a rule, when an abscess has fi>rmed in the tempovo- 
sphenoidfll lobe, there will be found an opening at the 
base of the brain which communicatee with it, so diat 
abscesses oocurnng in this portion of the brain an 
caused generally by direct extension &om the aeat of 
the disease — a point to be remembered, for in operating 
the BurgeoD should always try to reach the aeal of tlw 
infective process. 

CEREBRAL ABS0E88. 

. Under this heading sliould be included (1) extradural 
abscess, (2) intradural or cerebral abscess— (o) oerebralj 

and (6) cerebellar. 

Extradural Abscess. 

As already mentionwl, the pus in 'an extradural 
abscess may be found between the dura mater and ^m- 
panic roof or about the sigmoid sinus aAer tiie infec- 
tive process has extended from the mastoid cella. £Ve- 
queutly, when operating for mastoid inflammation, the 
sui^eon finds a carious opening just over the sinus, 
even when the symptoms indicated only mastoid dis- 
ease. 

A boy, ten years of age, who came to my clinic, had 
a careworn expression, cold bands, a rapid and bound- 
ing pulse, and a temperature of 103° F. He had no 
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distinct cLill, but on the prei^ing day bad bad chilly 
sensations. He gave a histttry of an occasional dis- 
cbarge from botb cars for several years, and during the 
preceding three days bad had severe pain in the left mas- 
toid process. He heard the watch only by contact. There 
was a distinct swelling over tlie left mastoid, with a 
point of fluctuation just over tbe antrum. The mastoid 
cell.i were opened, and pus and softened bone were re- 
moved from the entire process. The sigmoid sinus was 
not involved. A probe was introduced into the middle 
cranial fossa through a carious opening in tbe tympanic 
roof. Tbe incision was carried upward, and tbe bone 
cut away with rongeur forceps and chisels, so as to ex- 
pose the dura and evacuate the pus. While the tem- 
perature was high in this case, it does not follow that 
this is the rule, for frequently there is little if any fever, 
A short time ago a patient came under my care who 
had a temperature but slightly above normal. He bad 
had a chronic purulent otitis media of some years' dura- 
tion. He consulted mc on account of a sudden pain in 
the mastoid on tbe same side. He also had slight facial 
paralysis. An immediate operation was performed, 
and not only were the mastoid cells found filled with 
softened bone and pus, but there was also a large carious 
opening through the tympanin roof. This opening was 
enlarged and the pus evacuated. Recovery followed. 
It should not be foi^tten that a leptomeningitis or 
phlebitis of the sigmoid sinus may complicate a case of 
extradural abscess. 

BTmptoma. There are no distinct symptoms by wbicli 
the surgojn ciin make a <liagno8is of extradural abscesa 
before operation, for, as previously mentioned, osseous 
erosion in the tympanic roof or in the thin plate of bone 
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covering the sigmoid villus fretjuently is discovered only 
at the time of (>iM*niiig the cells. One should remember 
that siurh an aecidcMit is es|K»cially liable to occur wben 
stn»j)t(>eocci are present in the discharge or the patient 
has tnlK'rculosis or one of the cxanthematous diseases. 
Most eases of extradural abstn^ss occur iu connection 
with chronic puruhuit otitis meilia. It may be stated, 
however, that (»iises have lx»en ol)served in which erosion 
had taken pla<*e during an attack of acute otitis media. 
One may suspect the existence of an extradural or sub- 
dural abscess wlien the dis<^liarge suddenly becomes less 
or <'eases altogether, and tlu^ patient shows signs of men- 
ingeal irritation. A fatal result may follow from basilar 
meningitis or abscess of the bniin. 

Treatment. An incision behind the auricle should be 
made as in the op(»nition for mastoid disease. If an 
opening has occurre<l in the tegmen tympani or tegmen 
antri, the incision in the soft tissues should be carried 
upward and curved t'orwanl annnid the upper border 
of the auricle (tVoni point 2 to point 4, and from point 2 
t(» ])oint "), Fi«r. n>-), thus displacing the latter forward, 
so that tlie snrir<'nn will be enabled to cut awav the bono 
with ibrceps and clii>els, and thus have an opi)ortunity 
ot' expl(>ring the middle cranial fossa and of removing 
all carious bone. A narrow strip (»f i(Hloform gauze 
should be inserted through this opening and the wound 
allowed to fill up with grannlalion-tissue. The mas- 
toid cavity sluaild be treated in the manner already 
described (set* chapter on Mast(»id J)iseases), The sur- 
treon should never inject anv solution into the cranial 
cavity unless he is certain that there is no opening in 
the dura. Fhe edges of the woinid >hould be washed 
with a saturated l)oric acid solution. 
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Intradural or Cerebral Aiiyci'Hs. 
Abscesses of the brain occurring as a result of mid- 
dk--car inflammatioD are fonnd usually in either ttie 
teinjtoro-splienoidal lobe or the cerebellum. Cases of 
extr.iiiural abecesa are obser\'ed much more frequently 
than abscesses either in the tcmporo-sjihenoiHal lobe or 
cerebellum. Ccrcbnil nb^ccss almost ahvavs occurs in 





connection with t^thronic purulent otitis metiia, although 
a case ' of temporo-splienoidal abscess has been reiwrted 
which followed acute otitiH media {see Fig. 108). In 
thin case the disease was limited mostly to the attic, the 
acate otitis media being of only eight weeks' duration. 
Several incisions were made in Shrapnell'e membrane, 

' Bhuoii : Ar«liiv«a of Otolugy, 1B96. vol. iiv. No. 3. 
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wliich not only gave exit to a few dropri oi pas, but 
atTunled 8t tlie some time great relief to the patient. 
He tiually consented to enter the hoepital and receive 
proper treatment, but only after serious symptoms had 
manift«^t«d themselves. An operation was perltiraied 
and an alwtx-se in the temport>-BphenoidaI lobe evaeu- 
ated. He lii'-d, Iiohcvlt, twu lioiir;- afler the operation, 




apparently from sliock (see Fig. 110). At the post- 
tnortera a cariuus opening was found in the tympanic 
roof (see Fig. 109), with thickened dura over It, and a 
Hmall sinua in the latter leading to a small cerebral 
abscess cavity, which was empty. Another 
cavity ^^■a.s found at the inner half of the third temporo- 
sphenoidal eonvolution (Fig. 108). Thi.'i cavity was 
also free from pus, as it had been evacuated at the opera- 
tion. There was probably some connection between the 
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two abscess cavities, although none could be detected 
with a probe. In three cases ' of abscess in the t*mporo- 
sphenoidal lobe and one in the cerebellum in which an 
operation was performed, all were due to chronic puru- 
lent otitis media. 

Sjrmptoms. The first stage of abscess is marked usu- 
ally by irr^iilar symptoms, such as irritability, pain, 
nausea, or vomiting, and frequently the dischar^ from 
the ear becomes scanty or stops altogether. Change in 
a patient's disposition — viz., a talkative person becoming 
morose, or viae versd — is another symptom of impor- 
tance. The patient frequently complains of chilly sensa- 
tions. As the disease progresses the cerebration becomes 
dull and the patient appears stupid and restless. When 
pus has formed in the brain, the most important symp- 
toms are a distinct lowering of the pulse-rate and a tem- 
perature either slightly above normal or subnormal (see 
Fig. 110). There are exceptions to this rule, for in a 
case* of temporo-sphenoidal abscess reported by me the 
pulse was rapid and the temperature very high with 
marked fluctuations, so that thrombosis of the lateral 
sinus was suspected (see Fig. 111). The patient was a 
man, thirty-two years of age, who had had a chronic 
otorrhtea on the left side for at least fifteen years, as a 
result of measles. He received no treatment to speak 
of during this time, until his family physician was sud- 
denly sent for. The patient had at that time a tempera- 
ture of 104° F., an intense headache, and marked pain 
in the ear. Later he iiad a aevere convulsion lasting 
twenty minutes, with violent muscular twitching and 
frothing.at the mouth. He also had chUIs. The symp- 

' Biicon ; New York Eyo »nd Ear Infirmary Reporta, January, 1897. 
• New York Medical Journal, August 15, 1898, 
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toms were characteristic of sinus thrombosis. At the 
operation, however, the sinus was fouod oormal, but 




there was a lar^ abscess in the temporo-sphenoijlal lobe. 
This case proves that, exceptionally, a patient with a 
cerebral abscess may have chills and a liigb temperature, 
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as well as convulsions^ so that a differential diagnosis 
between abscess of the brain and sinus thrombosis 
becomes extremely difficult. 

When aphasia develops in a patient with a chronic 
purulent otitis media of the left side, it is fairly certain, 
if the patient is right-handed, that there is a collection 
of pus in the temporo-sphenoidal lobe. This symptom 
is of the highest diagnostic value — optical aphasia, so 
called and described by different writers. The patient 
when shown an object knows it, but is unable to name 
it; but he is able to recognize and understand its 
name, and will often describe the object. He can some- 
times name the object if allowed to handle or smell it. 
In the case referred to, where the temperature was 
high, the patient had well-marked aphasic symptoms. 
Beside the difficulty in naming an object, he could not 
readily call to mind the appearance of the object. Starr 
has called this symptom vimial amnesia , and says 
^^ it is due to a suspension of function of an association 
tract lying in the temporo-occipital lobes and occupying 
the white matter deep under the cortex. It lies in a 
position in which it is almost inevitably affected by 
abscess of the temporal lobe developing after otitis 
media. In left-handed persons it will occur in abscess 
of the right side.'' Severe headache is also an important 
symptom. Inflammation of the optic nerv^e may or may 
not be present. It is observed more frequently in cases 
of cerebellar than of temporo-sphenoidal abscess. The 
mastoid cells often are found dense and like ivory in 
cases of cerebral abscess. This seems to me an im- 
portant point, for in such instances the pus is likely to 
perforate the tympanic roof, and thus cause an extra- 
dural abscess or an abscess in the temporo-sphenoidal 
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lobe. Percussion of the skull on the affected aide fre- 
quently causes F>i>n] and Macewen has tilled attentioit 
to the fact that there is a difference in the percussion 
note on the side of the head in which the abscess is 
located. Other symptoms sometimes noticed are diges- 
tive disturbances, increase of reflexes iu the limbs of the 
side opposite to the abscess, a diSerence in the size of 
the pupils, and facial paralysis. 

In cerebellar abecesa the most characteristic symptoms, 
beside slow pulse and low temperature, are severe head- 
ache, nausea, vomiting, vertigo, a staggering gait, and 
facial paralysis. Facial paralysis may be due to press- 
ure on the nerve in the pons. It should be remembered 
that the nerve may be affected in its course through the 
middle ear. I have seen a case in which the pulse was 
slow and the patient had vertigo, vomiting, deafness, 
severe headache, etc., so that a diagnosis of cerebellar 
abscess was made. When tlie antrum was opened, the 
semicircular canals were carious, which fact accounted 
for the symptoms. It is very imfwrtant to examine 
thoroughly the e.iternal auditory canals in all cases of 
suspected cerebral abscess ; for instance, in the case 
of a child who was brought to my clinic a short time 
ago, and who had characteristic symptoms of cerebellar 
abscess, including choked disks with retinitis, removal 
of granulations from the middle ears, with the estab- 
lishment of proper drainage, effected a cure. The 
choked disks and retinitis disappeared. 

I have re|>orted a case of cerebellar abscess' in which 

I not only rcmovwl a button of bone at point O, Fig. 

112, having first laid bare with chisels the sigmoid sinus, 

but I also trephined the skull at point C, to investigate 

'Amoricjin Joarnal of the Medical Sciences, Anguat, 1896. 
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the teniporo-pphenoidal lobe and the iip^ier wall 
tympanic cavity. The case was that of a miile, aged 
thirty-one years, who liad had a purulent dischai^ 
from the right eiir for five years. When admitted I 





A. Extemal suilitnt? m(;atus. B f. Reid'B biMc-llnc niDiiinj; from lovei 
martrin of Die orbit llirough tlie centre of the exttmal uiiditury Dieittna, C. 
Trepliliio opening, % inch In dUmelar, to eipoae temporo-siihanolclHl abscess. 
Cvntre^in of trepbiiui being pUoed m inchm above the centrG of tbe ex- 
lernal bonr meBtni. D, Point nt which tbe mastoid RntrDm sbould be 
opuoed. E F. Puulllon of sigmoid ainua. F. Trephine opeutng. % inch in 
dUmetei, tor exposing sigmoid ainua, centre-pin of trephine being placed 
at a point I Inch behind and % Inch aboTe centre of eitern 
O, Trephlno opening tOr cereheiiar abscess, centre-pin being placed 2 in 
behind and '4 inch below centre of external bony mcatuB. 

the hospital the prominent symptoms were naueea, 
iting, and vertigo. The vertigo was not only pi 
when lying down, but was ranch more marked 
tried to stand. He also complained of severe 
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the head. Ho Iiad a sta^ering gait from tlie first, with 
an inclination to fall toward the left. Other symp- 
toms were facial paralysis (right side), oedema of the 
right optic nerve, slow pulse, aud a temperature but 
slightly above normal. At the autopsy an abscess was 
found in the right cerebellar hemisphere (see Plate VII.). 

Other Bymptams of cerebellar abscess sometimes 
observed are : slowing of the respiration ; Cheyne- 
Stokes respiration ; R'peated yawnings ; slowness of 
cerebration and general apathy ; irritability and intol- 
erance of light; delirium; rigidity of the neck and 
retraction of the head ; clenching of the teeth from 
rigidity of the muscles ; nystagmus ; motor or sensory 
paralysis. If the medulla is affected at a point low 
enough, the paralysis may be unilateral and on the 
same side as the abscess. If, however, the pons is 
involved more on the side of the abscess, the paralysis 
will be apparent on the opposite side. 

When there is a cerebellar al>scess tngether with sinus 
thrombosis there may be rigors or chills, with high 
temperature and tenderness along the course of the 
Jugular vein, if that vessel is affected. Suppurative 
leptomeningitis is another complication which may 
occur and thus render the diagnosis more difficult. 
Diifuse leptomeningitis gives rise to high temperature 
(without remissions, which are characteristic of infective 
sinus thrombosis), a rapid pulse, general irritability, 
and with the special senses very acute. 

During the past few years considerable attention has 
been devoted to the subject of leueocytoitis, a term used 
to signify an abnormal increase in the number of 
leucocytes present in the blood of patients suffering 
fnini various affections, with the result that it has been 
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gliowii to exi^t iu suppurative affections of tlie ears, 
ie unlikely that an examination of the blood will evei 
enable the surgeon to make a positive diagnosis of braia 
abscess concurrent with otitis media and mastoiditis ;j 
but with Bfmptoms pointing to but not sufficient ( 
Fig. 113, 




Lett lerapoml bime of n pullunt who dl 

a, a. OpBulugg In the seleroBad iniutold protest 

carlauB opening Icsdlitg into the middle us 

establish the diagnosis, an increase of the exti 
leucocytoaia should supply one more point in 
at a diagnosis. Much work remains to be done 
direction, and the author simply desires to call 
to this subject as being pregnant with possibilities, 
to refer the reader to works in tliis line. 
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In 1888 an oporatiou for cerebral abscesa following 
disease of the ear was performed by Dr. Robert F. 
Weir and myself. The patient ' was under my care at 
the New York Eye and Ear Infirmary for chronic sup- 
purative otitis media, with extensive necrosis of the 
temporal bone. He had had a purulent discharge from 
the ear for the preceding two years. The mastoid proc- 
ess was opened in two places (see Fig. 113), and was 
found very dense, but it did not contain pus. Subse- 
quently an abscess was located in the tempo ro-sphenoidal 
lobe and the pus evacuated. The patient's condi- 
tion improved for a time, but later he passed into a 
comatose condition. The immediate cause of death was 
secondary hemorrhage from a vessel in the braiu. 

When not interfered witli by operative measures, a 
cerebellar abscess terminates, as a rule, in death. The 
patient may pass gradually into a comatose condition, 
while the pus escapes on to the surface of the brain or 
bursts into the ventricles. When the pus reaches the 
surface of the brain a new inflammatory action is set 
up, leading possibly to acute leptomeningitis. As a 
result the temperature becomes high and the pulse 
rapid. Other symptoms are vomiting, restlessness, 
rigidity of the limbs, great weakness, and clonic spasms. 
When the pu.s bursts into the ventricles the patient's 
ramditiori cliauges at once. The temperature rises sud- 
denly to 104° or 105° F.; the pulse becomes very rapid ; 
the respirations are increased in frequency ; muscular 
twitchiugs occur, followed by convulsions, coma, and 
death. 

Abscesses have become encapsulated and remained 

quiescent for years without giving rise to serious trouble, 

■ Trail aactiuiiH ol' tlie Amerii:iiu Otulogical Suciet]'. IS88. 
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but such instances are extremely infrequent. Cases 
have been reported also in which abscesses in the tem- 
poro-sphenoidal lobe have drained through a carious 
opening in the tegmen tympani^ and the pus has escaped 
througli the external meatus. A cerebellar abscess has 
also been reported where the pus forced its way through 
a carious opening in the sigmoid groove, the sinus 
having been destroyed. Occasionally, but very rarely, 
an abscess may drain in this way and be followed by 
recovery. One should never for a moment anticipate 
such a result, for the time to operate successfully is at 
an early date, before the patient has passed into a coma- 
tose condition. 

It is frequently very difficult to make a differential 
diagnosis between cerebral abscess, sinus thrombosis, and 
meningitis, as at times one or more of these diseases 
may occur in the same case. 

It is not often that a patient has an abscess in the 
temjwro-sphenoidal lobe and also one in the cerebellum, 
but such a case* came under my observation. The 
patient was a woman, thirty-two years of age, w^ho had 
suffered from a d ironic discharge from the right ear, 
and whose hearing in consoquoneo had been defective 
for some years. For a month before she came under 
my care she complained of pain in the right ear and 
severe pains in her head. She also had vertigo and 
general weakness, and nine days before admission to the 
hospital she had two distinct chills on the same day, 
follow(Ml hy voniitinir. The mastoid cells were opened, 
and were found diseased. I/dter the tem])oro-sphenoidal 
lobe was investigated on the right side for an abscess, 

* Transactions of the American Otological Society, 1900, vol. xxx. 
part iii. 
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OD accctunt of tbe folluwmg symptoms, viz., paralysis 
of left abducens ; paralysis of left side of face ; slight 
left hemiparesia ; moderate left liemiansestbesia ; left 
homonymous hemianopsia ; choked disks on both sides. 
The bone was cut away from the external auditory canal 
iu a. direction upward for a distance of two inches, so 
that tbe brain in tbe middle fossa could thoroughly be 
exposed, Tbe dura was fouud tbickeued and bulging, 
and a minute opening was discovered about an inch and 
a half above the external auditory canal, leading in a 
direction inward, upward, and backward for at least 
three inches, and disclosing an abscess cavity. Tbe 
patient seemed to do well immediately after the opera- 
tion. A few days later, however, she developed mus- 
cular twittfhings of the fac« and legs. She also became 
slightly delirious and tried to remove the bandages. 
The miLscuIar twitchings persisted, and affected the right 
side of the face, right arm, and leg. At times the patient 
for the next few days was rational and quiet; then 
again she would scream out and try to tear off the band- 
ages. During this time the temperature varied from 
98.4° to 102° F., pulse 80-110, respirations 18-24, 
showing a course exceptional to that usually observed 
in cases of brain abscess. At the autopsy nothing 
unusual was observed about the meninges. There was, 
however, a large abscess cavity in the temporo-sphe- 
noidal lobe, which had been well drained. On opening 
the right lobe of the cerebeIlutH,an abscess was disclosed, 
containing about half an ounce of dark foul-smelling 
pus. It appeared to have had its origin in the dentate 
body, which it destroyed. It then extended across to the 
opposite lobe, which it invade<l In tbe extent of half an 
inch. No commimicatinn whatever could he found 
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l)et\vc»en the abscess in the cerebellum and that in the 
teiiHM)rc)-sphenoi<lal IoIkj. Tliis case demonstrated the 
fact that a chronic piiruhmt otitis media may remain 
quiescent for many y(?ars, wlien suddenly the patient 
complains of excruciating pains in the head and ear^ and 
general weakness, followed by vomiting, vertigo, chills, 
and an intracranial (complication. 

It is impossible to know the percentage of recoveries 
of bniin iibs<!esses, for, as a rule, all successful cases are 
re{)()rte(l, but the same cannot be said of unsuccessful 
ones. Of ninety-two cas(»s of abscess reported to July 
1, 189o, by Koerner, fifty-one recovered. Of one hun- 
driKl and thirty-nine cases of sinus thrombosis, includ- 
inji; some that liave not been recorded as yet, ninety-five 
terminated in nnrovery. Of forty-two cases reported 
to July, IJMM), at the New York Eye and Ear Infirmary, 
there were thirtv-three recoveries and but nine deaths, 
so that tlic suro;('nn is fully justified in operating. An 
('X])l()rat()rv oixTation whereby the dura is exposed and 
a U('(Mlle introduced iuto the lateral lobe of the cerebel- 
lum or t(Mn])oro-s])hen(Mdal lobe is attended with but 
little risk to tlu^ ])atieut ii' aseptic precautions are care- 
full v followed out. 

Treatment. In all o])erations on the mastoid antrum 
and cells, and when o]>enin<r the cranial cavity, the 
most thorouirh antiseptic ]>recautions should be followed. 
Towels should be soaked in bichloride of mercury solu- 
tion, 1 ::>00(), and then wra])]>ed about the head and 
should(M's. The hair should be shaved about the ear for 
a considerable area. The mastoid rejriou and the sur- 
rounding ])arts should then be scrubbed with soap and 
water, and afterward with ])ure alcohol, or sulphuric 
ether, or bichloride solution, 1 : :U)00. The ear should 
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thoroughly be syringed with bichloride sohition, 1 : 3000, 
and then carefully dried and a strip of iodoform g-auze 
pushed down into the meatns. All iustrnmenta should be 
sterilized. The blades of the scalpels shoiild be dipped 
into absolute alcohol, and carbolic solution, 1 : 20. 

The 8Ui^;eon should open the mastoid antrum first 
(see Fig. 92), and make this the starting-point of the 
operation, for it is in this cavity that the micro-organ- 
iams exist, and where they rapidly fructify a^ long as 
the soil is fertile. Antiseptics injected into the middle 
ear do not reach them. Beside scalpels and retractors, 
it will be necessary to have a mallet, gouges and chisels 
of different sizes, a periosteal elevator, forceps for con- 
trolling hemorrhage, rongeur forceps of different sizes, 
probes, and exploring needles. After removing all 
elieesy matter and granulations from the antrum, and 
excising the ossicles if carious, the condition of the 
tegmen tympaui and tegmcn antri should be investi- 
gated. If a sinus is found leading to the middle cra- 
nial fossa, it should be enlarged, and pus, if present 
(extradural abscess), evacuated. The surgeon shoidd 
examine the condition of the dura before injecting any 
solution into the extradural cavity. The latter cavity 
may be washed out safely with a saturated boric acid 
solution, provided no opening exists in the dura which 
leads into the pia mater or brain itself. It is best to do 
but little irrigation, for fear of disseminating the morbid 
products. The cavity should be dusted over with equal 
parts of boric acid and iodoform, and iodoform gauze 
should be inserted into the wound, so that it may fill up 
with gninulat ion-tissue. When pns is seen to ooze from 
an opening in the dura, or one has reason to suspect a 
temporo-sphenoidai abscess, tiie surgeon should extend 
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the pievioos inoison (fi»r eaposing the antrum) in a 
direotioD upward and thai fbrward around t2te npiwr 
border of the auricle, thoa dividiiig the temporal 
artery (see Fig. 102, from point 2 to point -4). llw 
hemorrhage is controlled easily by means of a ligatiiraL' 
Another incision should be made in a direotion upward 
(from point 2 to point 6), and the flaps directed so as 
to give the surgeon plenty of room. If the bone just 
above the external meatus is not too dense, it should be 
cut away rapidly with large chisels and bone foroepe, 
and the opening enlarged so that the dura con be 
fully exposed. In some cases, especially wha« tiw 
bone is very dense or the patient is in mch a fx>ndition 
that it is necessary to explore the tempoio-^ihenoidal 
lobe OS rapidly as possible, a disk of bone sbonld be 
removed with a trephine, the centre-pin of die tnphine 
being placed at the point C, Fig. 112, a distanoe of an 
inch and a quarter above the centre of the external bony 
meatus. Tlie trephine opening should be at least three- 
(liiartors of an ineh in iliameter. It is probable that 
most aliseessos in tlus r«^ion are the resolt of inflam- 
mation extondinp fnim disease of the antrum. It is, 
therefoft'. l>ost to attaek the abnee^a caWty at this point 
(^antnmiV and to enlai^ the opening in a diiection 
upwanl, in onlor tn (leoure the U'.-i po^ible drainage. 
Fi\>ni this n-gion, alsi>, an espli>rine needle may be 
introduptHl into the tom|>orrv~jitipni>idal lobe if a brain 
absctss is suspeitt'd. The instniment devised by Hois- 
lev is better adaptot) for this pTiqv>*e than the expkning 
neeiUe. as it cwnsistti of two Made*. n<:^mbling an ear 
speeidum. whieh can he s*'por.n.>l after iatrodnction, 
thns afRirding the surpvn a view t>f ihe abewss arity. 
The blades can be posbed genily thnNi^ brain tMne 



INTRACRANIAL COMPLICATIONS. 



373 



without the use of a knife, until at least the capsule of 



the abscess is reached. 1 have beer 



the habit of 



using 

tcr. The p 



a needle at least one-twelfth of an inch i: 



y thick, so that a sniallet 



B pus IS likely to be very tl 
one is useless. After the abscess caWty has been de- 
tected, a free opening should be made in the dura with 
a scalpel, and if possible the sui^on should make the 
incision in the brain tissue with a director, for fear of 
injuring some bloodvessel. A free incision may, how- 
ever, 1)6 made in the temporal lobe with a scalpel if the 
bloodvessels are carefully avoided. 

Cerebral pulsation may not be evident if the abscess 
is small and deeply seated. There may, however, be 
entire absence of pulsation even if the abscess is near 
the surface and the dura protrude through the bony 
opening. Aft^r making an opening down to the abscess, 
great care should be exercised in evacuating the pus and 
sloughs. If possible, the little finger should be intro- 
duced to remove the sloughs, or a Volkmann's spoon 
may be used if great care is taken and light is thrown 
with a head-mirror into the abscess cavity. The sur- 
geon should endeavor to remove all the sloughs, other- 
wise the cavity U likely to refill with pus. The cavity 
should then be washed out most gently with a boric 
acid solution or a 1 : 100 carbolic solution by means of 
a double cauula, the tube carrying away the fluid from 
the abscess cavity being a little larger than the other 
one. But little force should be employed in syringing, 
otherwise great damage may be done to the brain tissue. 
After washing out the abscess cavity, strips of iodoform 
gauze should be packed in loosely for the purpose of 
draining it. These may have to be changed every day 
at first, but later less frequently. Under such frequent 
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dressings, boric acid gauze should be substituted, for 
fear of the toxic eifc»ct of iodoform. In the case of 
an acute abscess, or when all septic matter has been re- 
moved, an absorbable decalcified chicken-bone drainage- 
tul)e may I)e introduced and stitched to the skin, so as to 
keep it in [H)sition. Outside of the abscess the wound, 
after aseptic irrigation, should be covered first with 
several layers of iodoform gauze, and then with a pad 
of bichloride giuize. Outside of this a thick layer of 
absorbent cotton should l)e j)laceil, and the whole should 
then b<* bandaged. 

After sevenil days, in the ease of a chronic abscess, 
when the walls have become* firm, a 1 : 5000 bichloride 
solution may Ik? injeete<l into the abscess cavity to advan- 
tage. In a case of miiui which recHJvered, and in which 
streptococci were found, great improvement ensued after 
using a bichloride solution. 

In the case of a cerebellar abscess, it is always advis- 
able to exjxjsc first the sigmoid sinus, as the latter 
frc(|uently is thrombosed. A horizontal incision should 
then be made in the soft parts and carried backward 
(see Fig. 102, from line of <n*iginal mastoid incision to 
point .*)), so as to give ilic surgcMni plenty of room 
not only to hiy l)are xho sinus, l>nt also to cut away with 
rongeur forceps tlic boiK^ lying to tlie outer and external 
aspect of the sinus, and reach tlie abscess in that way. 
Otherwise tlie treatment is identical with that already 
described (abscess in tlie temporo-sphenoidal lobe). 

If the bone is verv den.-e, and for anv reason it 
becomes necessary to explore the cerebellum for an 
absc(\<s without first investigating the sigmoid sinus, the 
following method of procedure should be followed : A 
button of bone should be removed with a trephine (see 
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Fig, 112) by placiug the centre-pin of the instrument at 
a puint, G, a distance of two inches behind and one- 
quarter of an inch below the centre of the external 
auditory meatus. As shown in the same figure, Keid'a 
base-line extends from the lower margiu of the orbit 
through the centre of the oxUirnal auditory meatus. 
The directions which formerly were given for exposing 
the sigmoid sinus by means of the trephine were to re- 
move a button of hone by placing the centre-pin of the 




trephine at point F, a distance of one irioh beiiind and 
onc-quart^r of an inch abijve the centre of the external 
meatus. 

THROMBOSIS OP THE SIGMOID AND OTHER 
SINUSES. 

Before (li^scrihing the symptoms of sinuK thrombosis, 
it is important to review in a general way the gross 
anatomy of the brain, particularly as to ita venous 
supply. 

The superior cerebral veins collect the blood from the 
upper portions of the cerebnim, and after anastomosing 
with one another and the inferior cerebral veins, empty 
into the superior longitudinal sinus. The inferior cere- 
bral veins ent«r the lateral, cavernous, and superior 
petrosal sinuses. The middle cerebral vein, aficr being 
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joined by branches from the frontjil and teiuporo-sphe- 
Doidal lobes, pours its blood into tbo cavernous sinus. 

The sigmoid simut is a ojntiiiuation of the lateral sinus, 
and is that portico which lies in the sigmoid groove. 
It is joined by the inferior petrosal sinus and forms the 
internal jugular vdn. The sigmoid sinus receives blood 
from the superior petrosal and occipital sinuses, also ■ 
from the superior longitudinal and straight sinuses by 
means of the lateral sinus. The lateral and sigmoid 
sinuses, together with the internal jugular vein, are of 
especial interest to the aural surgeon, for it is in these 
vessels that most frequently a thrombus is found when 
the middle ear and mastoid cells are involved, although 
the other sinuses that are in communication with them 
are liable to be affected, especially the superior and 
inferior petrosals. 

Small veins from the mastoid cells and tympanum 
also enter the sigmoid sinus, more especially at that 
point called the knee or the anterior convexity of the 
sinus, A mastoid rein joins the sigmoid sinus at its 
posterior aspect, and frequently is thromlKwed when the 
former is involved. A thrombus forming in the sigmoid 
sinus may not only extend to the petrosals, but even to 
the cavernous sinus as well. Altliough not constant, 
there is a communication between the vessels of the 
external portions of the skull and the sigmoid sinus by 
means of the mastoid and posterior condylar veins. 
The latter connect the sigmoid sinus with the vertebral 
veins and the deep veins in the posterior part of the 
neck. 

Lymphatics. The lymphatics io the scalp enter the 
mastoid, parotid, and (jccipital lymphatic glands. Some 
of the lympliatics of tlie face are superficial and others 
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deep. The deeper ones terminate in the internal maxil- 
lary glanJ:^, while the r>iiperticial ones join the submax- 
ilkry and parotid lymphatic glands. 

The lyniphatic:^ within the cranial cavity are situated 
in the pia mater and choroid plesus, taking their exit 
from the cranial cavity along the internal carotid and 
vertchral arteries and internal jngular vein, and join 
tlie deep cervical glands, so that the latter glands are 
liable to be enlarged when there is some irritation or 
inflammation within the cranium. Being deeply seated, 
they are liable to escape detection. 

From this brief review of the anatomy it will he pos- 
sible to nnderstund more readily tlie pathology and 
symptomatology of sinus thrombosis. 

A tlirombiis may be firimary or mai-afmh, as well as 
geconiJartj or btfedivc. The marasniic is said to occur 
almost always in the longitudinal sinus, very seldom in 
either the lateral or cavernous sinus. It is observed 
in tlie very young und in tlie ugeil, and is developed 
generally during the coiir.-e of some wasting disease, such 
as chronic diarrho?a, pneumonia, tuberculosis, and car- 
cinoma. The heart's action htci>niing weakened and 
the bloiid bi-ing (liickonctl, there is a tendency for co- 
agulation to occur. 

It is the hifivtire or inflammatory thnimbus that con- 
cerns the aural surge<jii. aud wliicli is duo to tlie presence 
of a pathogenic miem-onranisni. the sisrmoid sinus being 
atll'cted most fn'([iiciitly rm accmint of its anatomical 
relation to tiie tempnr.il Imne, fiinrc especially the mas- 
toid cells. Infective tlimmhoi^is is observed seldom in 
diildren and aged |K'rsous. It may be due to fractures 
of the skidl. sC!il[)-\vouiids, antliriix affecting the lips, 
moutli, or orbital or nasal cavities, and erysipelas of the 
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fkce and head. Middle-ear disease aud mastoid IiiHani' 
mation are the most frequent causes. The thrombosis 
is due to the preseuee of patiiogenic micro-organisms, 
I such as the staphykicoecus, tlie streptneoccua, or the 
' pneumococcus. They may exist alone or togetlier in 
the same case. Experience teaches that the strepto- 
coccus is the most virulent and gives rise to serious 
symptoms. The infection may be due to direct exten- 
siou of the inflammation in the bone to the aiima walls, 
whereby they become inflamed and thickened, and a 
thrombus forms in the interior of the sinus. There 
may, however, be fissures in the tym[>anic roof or an- 
trum through which the infection travels, or small 
veins in the bone, joining with the sigmoid, become 
thrombosed and convey the morbid products in this 
maimer. The most frequent cause, however, is by 
direct contart with the diseased Ixme. 

When the sinus first is aSected the endothelium be- 
comes swollen and desquamates, and coagulation takes 
place. The deposit of fibrin may be limited to one side 
of the wall (parietal clot), or the whole circumference 
of the vessel may be involved (obstructing thrombus). 
After this the clot, as a rule, breaks down, so that pus 
is formed, and, being filled with micro-organisms, the 
latter are likely to be carried into the general circula- 
tion. Ulceration may take place on the wall of the 
sinus, hilt hemorrhage does not usually follow, because 
the thrombi formed above and below this point are firm 
enough to prevent the escape of blood. The infective 
material may also be carried by the tributary veins in 
the neighborhood of the thrombus into the general cir- 
culation. In some cases a partial re-establishment of 
the current takes place through the thrombus, by which 
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means the pathogenic material is swept into the general 
blood-current. Another way in which general infection 
takes place is by the escape of morbid products through 
the sinus walls into the surrounding parts^ so ■ that 
another focus of infection is established whereby micio- 
organisms are carried into the circulation through the 
perivascular spaces and congested vessels. 

It is probable also that the pyogenic mioro-ozgaiiismB 
may give rise to general infection through absorption 
by means of the lymphatics. The streptococcus is found 
most frequentiy in the lymph-vessels. As a result of 
thrombosis of the sigmoid sinus the same phenomena 
frequentiy occur in the internal jugular vein, especially 
its upper portion, as well as in tiie superior petrosal 
sinus and the anterior and posterior . condylar veins. 

When a thrombus forms within the sinus certain 
changes take place in its walls, owing to a peripheral 
exudation of plastic material which would tend to 
strengthen the weakened wall if the tissue should be- 
come changed into connective tissue. The same, if it 
occurred on the wall next to tlie brain cavity, would 
also help to prevent the occurrence of leptomeningitis 
through the formation of firm adhesions between the 
dura and membranes. Unfortunately, such is not the 
rule, as the plastic material is apt to break down and 
increase the dangers of infection. When, through ulcer- 
ation of the sinus wall, an opening occurs, the pus may 
find its way through the mastoid foramen and form an 
abscess in the tissues in the posterior portion of the 
mastoid process. As a result of infection of the pos- 
terior condylar veins an abscess may develop beneath 
the deep fascia in the posterior cervical triangle. In 
consequence of involvement of the visceral layer of the 
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sinus, acute leptomeningitis is the rule, although in 
some instances tlie meningitis becomes localized. 

When the thrombus breaks down, the bone in its 
vicinity becomes of a dark-brownish or greenish color, 
very much softened and er<.>ded. The discoloration or 
pigmentation is so marked in some instances that tlie 
course of the lateral or sigmoid sinus becomes stamped 
on the cerebellum itself. When the thrombus disinte- 
grates, the infcctivt> particles gencmlly are transmitted 
first to the small vessels in the lungs, so that infarc- 
tions occur, and as a result there may be an infective 
pneumonia or gangrene. The pleura, pericardium, 
brain, kidneys, and liver may also be affected in the 
same way, or an abscess may form in the cerebrum or 
cerebellum as a result of thrombosis from extension of 
the infective processes. 

Instead of disint^ration of a thrombus, the latter, in 
rare instances, becomes organized; and in such cases the 
flame reparative inflammation takes place as in other 
organs of the body. 

When the infective process has been slight, the ob- 
literation of the sinits may be established at that point 
by means of fibrous tissue, as the result of the forma- 
tion of granulations on the walls of the sinus and ad- 
jacent dura, whieh penetrate into the sinus itself as well 
as the surrounding bony tissue. Such granulations 
tend to prevent the entrance of infective material into 
the sinus. 

Symptoms. The symptoms should be divided into 
(1) l^x^al and (2) general or systemic. 

1. Local, A profuse discharge from the ear offen 

becomes diminishe*.! in quantity. Pain is generally 

_ present, being slight in some instances, while in others 
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it radiates over the side of the head and is excruciating. 
As the mastoid cells usually are affected at the same 
time, there is more or less pain when pressure is made 
on the different portions of the mastoid process, and 
especially in the neighborhood of the sinus and over 
that point where the mastoid vein enters the skull. 

(Edema of the superficial tissues about the mastoid 
tip, extending to the region of the mastoid vein and also 
to the upper portion of the posterior cervical triangle, 
with tenderness on pressure over this area, is another 
symptom of importance, although the same condition 
of affairs exists in uncomplicated mastoid disease, espe- 
cially when perforation has occurred at the mastoid tip 
(Bezold perforation). 

When tlie thrombus has extended to the cavernous 
sinus and the ophthalmic vein has become engorged, 
there is likely to be a certain amount of oedema of the 
eyelids on the corresponding side. 

The enlargement of both superficial and deep cervical 
glands is a symptom that cannot be relied upon. In 
some cases it is present, but absent in others. When 
the mastoid vein has not become involved, and the 
thrombus is located in the lower portion of the sigmoid 
sinus, there may be an over-distention of the mastoid 
vein. In some instances it has been noted that the 
veins on the "otlier side of the head were more dilated 
than usual, owing to increased pressure. Not only is 
there tenderness on pressure in the upper third of the 
posterior cervical triangle, but also very frequently along 
the course of the internal jugular vein, especially in its 
upper portion, when the latter has become involved. 
This is, however, one of the later symptoms. The 
patient generally has an anxious and pallid appearance. 
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with beads of perspiration standing out on the face and 
forehead. 

As a result of infective thrombosis, the tissues in the 
cervical region become a-dematous and filled with a 
plastic exudation, which is liable to break down and 
form a large abscess, unless the source of the infection 
is removed. Abscesses occurring in the later stages are 
observed at times under the deep cervical fascia, along 
the course of the internal jugular vein, in the deeper 
portions of tlie upper third of the posterior cervical 
triangle, 

Neuroretinitis is noticed in some eases, more esjjecially 
in the later stages, but it is not a constant symptom. 

2. Tlie general symptoms are more or less pain in the 
mastoid region radiating about the side of the head, a 
chill followed by a sudden rise in temperature to 105° 
or 106° F., nausea, vomiting, vertigo, and constipation. 
In the late stages there is apt to be diarrhoea, which is 
due to septic poisoning. 

When a patient suffering from a purulent otitis media, 
and especially if there are symptoms of mastoid disease, 
has a sudden chill, followed by a rise in temperature 
(see Fig, 116), the indications point to the formation 
of a thrombus, provided a careful examination of the 
patient's general condition has been made aud other 
diseases can be excluded. There arc apt to be marked 
remissions in the temperature, the latter falling fre- 
quently to 99° F., but only to rise again. Rigors occur 
either early in the disease or may l)e a late manifesta- 
tion, and are accompanied by profuse perspiration. The 
pulse and respiration generally are accelerated during 
the course of the disease, becoming markedly so during 
^e late stage Ix'fore a fatal ternn'natiun. The patient 
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namely, pulmouary, alxlouiiual, or mcningefll, accord- 
ing to tlif orgaus afieutt-d. 

Ill tlie ease of a prl, aged nine years (see Fig. 116), 
who was admitted to tlie New York Eye and Ear 
Infirmary, December 13, 1898, a thrombtia, which was 
partly hrokeii dowu, was found in the sigmoid sinua 
eleven days after the first symptoms of acute otitis 
media developed. Eight days before coming to the 
hospititl she complained of severe pain in the riglit ear, 
and was unable to sleep at night. When examined, 
there were marked redness and swelling of the tissues 
over the mastoid process, with a decided drooping of 
the soft parts of the posterior superior wall of the canal. 
There was bulging of the drumhead, but no perfora- 
tion. On DecemlMsr 13th the drumhead was incised 
freely, and the mastoid cells were opened and found 
to contain pus. The sigmoid sinus was uncovered, so 
that it could be opened subsequently if fiirther symp- 
toms pointed to thrombosis. Ab the temperature rose 
to 106.2° F. two days later, and there had been a high 
temperature with marked remissions since the openition, 
it was deemed advisable to operate for sinus thrombosis 
on Deccmlwr Ifith. A free incision was made in the 
sigmoid sinua and a large tlinimbus removed. The 
blood current was re-established from the upper end of 
the sigmoid sinus, but from the lower end, toward the 
bulb, the blood flowed but slowly even after a curette 
had been passed well down fo the bulb. Although the 
lower end of the thrombus containe<l a drop or two of 
pus, it seemed better imt t^) prolong the operation by 
ligating the internal jngnlar vein on account of the 
patient'a condition, but to wait for twenty-four lionrs. 
As the |talient was deridedly l)etter on the following 
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day, no further operation was performed. The patien 
recovered. 

Another case was that of a woman, twent\'^-fou 
years of age, a priniipara, who, exjxjcting to be con 
fined in about six weeks' time, came under my care oi 
accMHint of an earache on the left side, resulting fron 
an attack of grippe. For two days she had severe paii 
and tinnitus, and then th(^ right ear begjin to ache mor 
sev(*rely than the left one. When admitted to the hos 
pital slie complained of having been dizzy for the pre 
ceding three days, and stated tliat night before last sh< 
had vomited. Slie had had no chills nor fever. Botl 
drumheads were bulging, with tenderness on pressur 
over each antrum and mastoid tip. The mastoid symp 
toms were less marked on the left side than on th< 
right. There was also partial fa(;ial paralysis on tb 
right side. The right mastoid })rocess was opened imme 
diately and an examination, undcT the microscope, of 
tlie ])us removed ironi the cells showed marked strep 
toe()eens infection. In \\w left mastoid tlie disease wai 
even m(>re advanced, liavin<r involved the tympanic 
roof, but wlien pus from this side was examined micro- 
scopically no streptococci were found. Three dayi 
later the patient had a severe chill with a sudden ris< 
of temperature to l()().r>^ F., followcnl by profuse sw^eat 
ing. There had also been nausea and vomiting before 
the occurrence of the rigor. A diagnosis was made oi 
sinus thrombosis, and the right sigmoid sinus wai 
0])ened on account of stre])tococci having been foun( 
in the mastoid cells on this side. A large thrombus wa 
n^moved, which also showed the ])res(»nce of streptococci 
The blood current was re-c^stablished from the uppe 
end, but the blood did not flow from the bulbar ex 
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tremity. Tlie iutcmal jugular vein was not ligated, aa 
DO evidenceft of the vein having been involved could 
be detected, and tlie patient's condition did not seem 
to warrant further operation at that time. Four days 
later the temperature was normal. A few days after, 
she gave birth to an eight months' child. The patient 
made an excellent recovery and both mother and child 
were subsequently discharged from the hospital. 

As to ligation of the jugular vein, Jansen' says 
that " numerous recoveries after incision of the sinus 
alone certainly go to prove that ligature is ft'equently 
unnecessary." 

When the lungs are implicated, the first symptoms 
are dyspnoea and cough, with more or less localized pain 
in the chest. These localized areas of pain are due to 
infarctions. On examining tlie eliest twonty-four or 
forty-eight hours later, one will hear moist rales. The 
sputum is rusty, contains bacteria, and has a very fetid 
odor. Gangrene of the lung follows, with extensive disin- 
tegration. Death in sucli eases is due to exhaustion. In 
the abdominal type the disease is likely to be mistaken 
for typhoid fever. The symptoms are great weakness, 
loss of appetite, coated and dry tongue, diarriioea of a 
fetid character, and delirium. Rigors are infrequent. 

The meningeal type is noted less freqnently than the 
pulmonary or abdominal, and when present is usually 
associated with one of the other two forms. Cephal- 
algia and vomiting are marked symptoms. The menin- 
gitis is due to infective thrombosis, or may occur as a 
complication. Other symptoms are high temperature ; 
agitation ; considerable excitement ; tonic and clonic 
contractions of the face, neck, and upper extremities, or 
' Archives of OtolOKy, liWl, vol. m. Nua. 4 and 5. 
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parens; Bqaint; retiHotion of the hmd nift 
liriani in the Inter ' slageB. ^gors are apt to <k-\xlc 
-when purulent leptomenin^lJB occurs as a <;i>in{>lic:atioi 
When the leptomemD^da extends to tbi- spine thei 
are, in addition, shooting pains in the epiiinl re^<v 
great prostration, and a aensation of constrict inn arunu 
the waist or girdle pains. The patient gradually puM 
into a comatose ooodition, altiioagh the mind is olei 
in t^ early stages. 

DlacaoilB- The diffiooltiee in making a diagnosia o 
sinus thrombosis frequentiy arise from the oom|^a 
tions that are likely to develop, such as moiingitis « 
cerebral abecees, or both. In a umpte, unoomplioate 
ease, in which a patient witli purulrat otitis media ha 
chills, hi^ temperature with remissioiiB, a rapid pnlai 
vomiting, and in which there is also more or less osdon 
about the mastoid tip, extending upward and over tfa 
exit of the mnstoid vein and in the upper third of tfa 
posterior cervical triangle, a tliagnosis of sinus throm 
bosis ia comparatively certain. The surgeon should do 
wait tor symptoms denoting disintegration of the throm 
bus and general systemic infection, as the success of th 
operation dqiciids alniopit wholly on its early perform 
anee. Still, cases do recover in which the operation ha 
been deferred until a late sta^, bnt such instances d 
not offer much hope. 

TiiK Time to Operate. Tliis is a question tha 
has been much discusswl l>y sinrgeons, and althougl 
opinions differ, the sentiment of the majority is cei 
tainly in favor of an immediate operation in case o 
sinus thrombosis as soon aw the suipjon is sure of th 
diagnosis. Except in rare instances, unless an operatio 
is undertaken to remove a thrumbtis, a fatal result muf 
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be expected. The earlier the operation is performed, the 
better the chances of success. 

Another point in the operation about which different 
views have been entertained is the advisability of ligat- 
ing the internal jugular vein. Those opposed to ligation 
contend that many cases have recovered without tying 
the vein ; that infarctions may be carried into the lungs 
by the other internal jugular vein; and that, as it is 
extremely difficult in many cases to find the vein, owing 
to infiltration of the tissues, the procedure adds greatly 
to the gravity of the operation. While it is undoubt- 
edly true that minute infective particles may be swept 
into the circulation in spite of ligation of the internal 
jugular vein, the general opinion is in favor of tying 
the vein in all cases in which the sinus contains putrid 
material, pus, or a disintegrated thrombus, as well as in 
those cases in which the presence of a thrombus in the 
internal jugular is evident from the cord-like induration 
felt along the border of the sterno-mastoid muscle. A 
thrombus may form in the sigmoid sinus in an incredibly 
short space of time. I have seen a case in which 
thrombosis occurred as a result of acute otitis media of 
only ton days' duration, due to the presence of strepto- 
(M )(;(•!. I have also had under my care a boy of eight 
who developed an acute otitis media as a result of ton- 
sillitis. When called to see him a free incision was made 
in the drumhead. There were symptoms of mastoid dis- 
(^ase at that time. At first there was an improvement, 
hut on the third day the temperature gradually rose 
to 104.2° F. (rectal), pulse 140. At this time the boy 
(lid not complain of pain, but was stupid and inclined 
to sl(»op. Under ether an incision was then made behind 
the auricle, the mastoid cells were exposed from the 
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antram to the tip, and softened bone with gnumlatioiis 
xemoved. Very little pus was foond. The bone was 
softened^ especially in the direction of the joguhir bnlh. 
and there was considerable oedema abont the mastoid tin 
and in the direction of the upper third cxf the noBterior 
cervical triangle. On exposing the aigmoid sinus it 
appeared to be normal. Temporary improvement fid- 
lowed, but the temperature soon rose again to 104.2^ JP 
(rectal), and two days later, just one week after the 
beginning of the attack, the boy had a chill hstimr 
about twenty minutes, followed by a temperature of 
103.4^ and later 104.4^ F. The patient was very drowsy 
and stupid, and had a rapid pulse. It was decided best 
to open the sigmoid sinus at once. The sigmoid groove 
was cut away so that the sinus was exposed fi>r at least 
an inch and a half. A soft clot was adherent to the 
walls of the sinus near the bulb, and was renioved with 
a curette. The circulation was re-established at both 
ends of the sinus, the latter plugged with strips of iodo- 
form gauze, and the wound bandaged. The boy recov- 
ered. The case is mentioned to show that, even in 
patients suflfering from acute otitis media, thrombosis of 
the sigmoid sinus may occur in an incredibly short space 
of time, and that one should be constantly on the alert 
for such a complication, especially when the tempera- 
ture remains high after incision of the drumhead and 
the presence of streptococci has been demonstrated. 

Another case^ which recently came under observation 
was a child of four years, who had symptoms of sinus 
thrombosis, with a temperature of 105° F., due to a 
mastoid inflammation of both sides. In this patient the 
infection was caused by pneumococci. The boy had 

^ Transactions of the American Otological Society, 1898. 
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I an attack of earache first on oue side aud lutcr on the 
I other. A free incision was made in each drumhead, and 
' for a short time impmvemeiit followed. Both mastoid 
I processes wexe involved, and it became necessary to 
I remove softened bone and granulations. The tempera- 
' ture immediately fell, and recovery followed. At each 
t operation the sigmoid sinus was exptiaed, so that, if 
neceasary, a thromhus could be removed if the patient 
had further symptoms characteristic of such a compli- 
cation. 

PrognosiB. If the diagnosis is made at an early sliigc, 
and the operation undertaken at once, the chances of a 
successful result are fairly good, provided the patient's 
general condition is satisfactory. When septic poisoning 
has develo|)ed, although there is little hope of a favor- 
able outcome, oue should nevertheless remove the source 
of infection at once. 

Method of Opkratios. The first step in the 
operation consists in making the usual incision behind 
the auricle for exposing the mastoid cells. The antrum 
should first be opened freely and its contents thoroughly 
I removed. The tympanic roof should be explored for 
I a carious opening. To imcover the sinus, the sut^eon 
I should make a second incision through the soft parts at 
a right angle to the incision already made for the mas- 
toid operation (see Fig. 102, from the original mastoid 
incision to point 3), and this shoidd be carried backward 
so that the flaps can be dissected away from tlie skull. 
After having removed all mastoid cells the sigmoid 
groove can generally be seen in position. The bridge 
of bone between the sinus and the antrum should be 
removed carefully. Tlie sinus in some instances lies 
very close to tile antrum, so that if the latter is o 
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first and the bone chiselled away layer by layer in a 
direction directly backward, the anterior knee of the 
sigmoid sinus will come into view, or if the bone is 
softened just over the sigmoid groove in the middle 
portion of the mastoid process, the vessel may be laid 
bare at that point. 

The sinus should be ox|x^sed to view for at least one 
inch, in order to give the surgeon an opportunity to 
determine the existence of a thrombus, and also to 
enable him to control the hemorrhage, if necessary. 
The condition of the sinus wall should be noted, 
whether thickentMl or covered with granulations. If 
the latter are present, they sliould be carefully scraped 
away, so that tlie sinus walls may be thoroughly in- 
spected, while with a probe one should examine to see 
if a sinus leads to a cerelK^llar abscess or not. If a 
thrombus is present, the sinus will appear unusually 
prominent, and, by ])alpation, it will seem firm and 
dense. 'V\\c sinus may or may not ])ulsate. Formerly 
it was th(>ui;'lit that if pulsation was noted there could 
be no tlu'ombus, but such a view is erroneous. If 
an exploriuu' niH^dle is introdiiccclj its ])oint should be 
(lireeted both uj)war(l toward tlie torcular and also 
downward toward iho bulb. The needle may show the 
pn^senee of serum, ])ns, a dislnteirrated elot, or even 
blood. The withdrawal o\^ blood does not necessarilv 
indicate tli(* non-existence of a thrombus, because the 
latter mav be verv solt (i)arietal), and there mav be a 
stream of blood rimnino: tlirouirh the centre of the 
vessel. 

If, aft(T ex})osin<r th(^ sinus, the sut^ireon is still in 
doubt as to the ])res(Mice of a thrombus, it is much 
wiser in many in>tances, provi(l(^d the patient's condition 
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is satisfactory, to postpone further operative interference 
for at least twenty-four hours, because by inserting a 
hypodermic needle a perfectly healthy sinus may become 
infected. The only certain method of determining as to 
the occurrence of thrombosis is to make a free incidon 
into the sinus wall. 

If the surgeon determines that there is pus or a 
disintegrated clot in the sinus, or the thrombus has 
extended into the upper third of the internal jugular 
vein, as shown by the presence of a cord-like feeling 
along the stemo-cleido-mastoid muscle, he should, before 
incising the sinus, make an incision in the integument 
along the anterior border of the sterno-mastoid muscle, 
extending from the mastoid tip to the upper border of 
the clavicle. The internal jugular vein should then 
he exposed carefully, and after tying both the facial 
and superior thyroid veins, two ligatures should be 
applied to the internal jugular vein, one just above the 
clavicle and the other as near the jugular bulb as pos- 
sible. The portion of the vein between these two liga- 
tures should then be excised. The greater portion of 
this wound should be closed by sutures, an opening 
being left for drainage. 

If it has been decided not to ligate the internal 
jugular vein, then an incision should be made in the 
long axis of the sinus and all obstructions removed by 
means of sharp curettes. One should introduce the curette 
first toward the torcular and re-establish the current 
in this direction. By means of a gauze tampon applied 
directly at this point, and held in position by means of 
the finger, the walls that have been incised being folded 
inward, the hemorrhage can be easily controlled. The 
curette should then be passed downward toward the 



394 MANUAL OF OTOLOGY. 

bulb, and the current re-established as in the upper por- 
tion of the sinus. 

If the blood cannot be made to flow, and the surgeon 
has reason to believe that the clot has extended into the 
internal jugular vein, he should at once tie the vein, 
provided tlie i)atient's general condition is such as to 
warrant further operative interference. Reference has 
already l>een made to two cases of sinus thrombosis, in 
whicli the internal jugular vein was not ligated, owing 
to the condition of the patients. On the day following 
tlie operation tliere was marked improvement in each 
instance, and in conse({uence the sinus was not ligated. 
If, however, the flow has Ix^en re-established, a gauze 
tampon should be applied at once to control the hemor- 
rhage. Th(; wound should be dusted over with iodo- 
form and bori(^ acjid, 1 : 4, covered with several layers 
of g;uiz(», and then a bandage should be applied. The 
saiiK^ as('j)tic ])r('c:uiti()ns should be carried out as in 
ojx'nitioiis lor nmstoid discaso or cerebral abscess. The 
dressings should uot hv chaugc'd for several days if the 
])jiti('ut's general coudition shows a decided improve- 
lucut. 

After au opcratiou on lh(^ brain the patient is likely 
to sutler eousiderably from shoek, so that the pulse 
becionies weak and rapid. Beside^ the use of strychnine, 
digitalis, nitroglyeerin, llu^ inhalation of oxygen, and 
th(^ administration of other rcMuedicvs, the injection into 
th(* rectum of the normal valine i^ohition is particularly 
to be reeonuncMided in iust such conditions. In extreme 
cases intravenous injec^tions of the saline solution are 
nec(}ssary. 

The JntrarcnouH Tnjcciion of the Normal Saline 
Solution, An excellent solution for intravenous in- 
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jection ia the following one, which is recommended by 
Hare : 

Calcium chloride 0.25 

Potufisium chloride O.I 

Sudlum chloride 9. 

Sterilized water 1000 c. c. 

The vein into which tlie salt solution UBually m in- 
jected is the median cephalic vein. The patient's arm 
is uncovered and tlie skin scrubbed with soap and 
water, and then washed with a solution of bichloride of 
mercury (1 : 3000). After a bandage has been applied 
tightly around the upper arm so as to bring into promi- 
nence the median cephalic vein, the skin is dissected 
away from the vein, and the latter laid bare for the 
space of a,n inch or an inch and a half. The sui^eon 
should apply a small bull-dog clij) to the proximal end 
of the exposed vein, in order to keep the lower part of 
the vein distended with blood, A ligature should then 
be applied to the distal extremity of the exposed portion 
and tied. A second ligature should be passed under the 
vein, but not tied. The sui^ton should then divide with 
a pair of scissors the distended vein between the clip 
and the ligature which ha.'? been tied, and should insert 
a glass canula into the opening in the vein. The liga- 
ture around the vein which was not tied should then be 
bound around the canula to hold it in position. It is 
well, before inserting the canula, to immerse it in the 
saline solution in order to prevent the blood from 
coagulating on its tip. A piece of robber tubing, three 
or four inches long is attached to the exposed end of 
the canula. By means of a pipette the rubber tubing 
and gla*i canula are filled with the saline solution until 
all the air has been displaced. In order to prevent the 
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intiodiiclioii of air into the vein, the mugeon ahoold 
allow the solation to flow first fix>m the irrigator through 
the rubber tabing connected with it. Then a ^ass tip^ 
attadied to this rubber tubing, is inserted into the 
other tube. The solution should be allowed to enter 
the vein very slowly, and the irrigator should not be 
held higher than three feet above the patieni^s arm. 
The amount injected is usually about a quart. A few 
moments after the solution enters the vein the patients 
pulse usually becomes slower and has more volume, 
while the respirations are less hurried. The fever, if 
present, is apt to be less. Shortly afterwards, however, 
the patient may have a severe chill, witli a full and 
rapid pulse. An hour or two later there should be 
marked improvement in the patient's g^ieral condition. 
Great care should be taken to have the irrigator warm, 
as well as the saline solution. The temperature of the 
latter should be 101° F. 

In many instances the life of a patient is saved by 
the timely injection of the normal saline solution, par- 
ticularly after the operation for sinus thrombosis. 

LEPTOMENXNGITIS. 

There are two varieties of leptomeningitis, the serous 
and the purulent, the latter being observed more fre- 
quently as a complication of ear disease than the former. 
Leptomeningitis is a disease which, starting in the 
arachnoid, may spread very rapidly until the entire 
subdural and intraventricular spaces are involved, as 
well as the pia, and at times the superficial portion of 
the brain. The cerebro-spinal fluid becomes increased 
in quantity, and the sheaths of the spinal and cerebral 
nerves often are implicated. This form of inflamma- 
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tion is more serious and fatal than either thrombosis of 
the sigmoid sinus or cerebral abscess, and is in conse- 
quence much more dreaded by the surgeon. 

In serous leptomeningitis there is at first a hyper- 
semia, which is followed by exudation of serum, in 
which often are found flakes of fibrin and at times a few 
leucocytes. There may be such a rapid accumulation 
of serum as to give rise to serious pressure-symptoms, 
the ventricles becoming greatly distended. At times 
acute serous leptomeningitis is localized. If a disk of 
bone is removed from the skull in a patient suffering 
from this disease, the arteries and veins will be found 
large and full, and the pia swollen and infected, while 
clear fluid will be contained within the arachnoid mesh- 
work. After making a trephine opening and reflecting 
the dura, there may be so much fluid that the meshes of 
the arachnoid protrude and form a hernia of the mem- 
branes, whicli are filled with fluid. 

Purulent Leptomeningitis. In this disease, which 
may be due to embolism, there is at first hyperaemia 
with serous exudation, followed by marked dilatation 
of the veins. The latter at times contain granular 
coagula. The perivascular spaces also are filled with 
an exudation of leucocytes. At first the exudation is 
limited to the arachnoid, as w^ell as the spaces and clefts 
in the pia mater ; but it is liable to extend to the un- 
derlying brain substance, which becomes soft and moist, 
while the ventricles are filled with sero-pus. When the 
base of the brain becomes involved, the disease is likely 
to affect the spinal cord. 

Symptoms. Headache is usually the first symptom, 
wiii(jh may be localized at first, but which eventually 
extends over tlie entire head. Other symptoms are 
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resdessneBSy insomniay pbotophobiay hTpemstlieBia of 
the cataneons nerves, pupils oontracted and lespondiiig 
but little to light, abdomen retracted, pulse fall and 
bounding and accelerated, high temperature, and optic 
neuritis. In the later stages the patient is dull and 
stupid, and convulsions, at first confined to the muscles 
of the &ce and extremities, become general. Hie pupils 
are dilated and often unequal, while the pulse becomes 
slower, owing to the cerebral pressure. In the last 
stages paralyses occur, the patient passes feces and urine 
involuntarily, the respirations are increased in fi-e- 
quency, the pulse is very rapid, the patient becomes 
comatose, with symptoms of general paralysis, and 
death follows. 

The course of this disease may be extremely rapid, 
or death may not occur for weeks. 

Diagnosis. Symptoms suggestive of meningitis are 
observed occasionally, more especially in children, which 
often are due to retention of pus in the middle ear or 
external auditory canal, so that a diagnosis of this dis- 
ease is extremely difficult in the early stage. It is only 
when paralyses occur, and there are optic neuritis and 
other characteristic symptoms, that the surgeon can be 
sure of the diagnosis. This disease is associated occa- 
sionally with thrombosis of the sigmoid sinus (see Fig. 
117) or cerebral abscess, or with both, so that when these 
complications occur a diagnosis is extremely difficulty 

Lumbar puncture is of great value, according to 
some authorities, in arriving at a diagnosis of menin- 
gitis caused by suppurative otitis media. After lumbar 
puncture has been made, one may feel reasonably sure 
of a diagnosis if pus can be demonstrated in the cerebro- 
spinal fluid by microscopic and clinical examinations. 
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Prognosis. Although this dseaae is generally fatal, 
the prognosis is not necesaanlj hopeless for cases have 
recovered, especially after operation 




Treatment. As infective meningitis occurring in this 
connection is usually due to an extension of the disease 
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from the middle ear or mastoid cells to the meninges^ 
it is important first of all to open the antrum and ex- 
plore the tympanic roof when there are symptoms of 
infective meningitis of the middle cranial fossa^ and to 
remove all purulent secretion between the bone and the 
dura or pia mater. If the symptoms point to involve- 
ment of the base of the brain and spinal cord, the thin 
plate of l)one covering the sigmoid sinus should be cut 
away and the posterior cranial fossa investigated. In 
cerebro-spinal meningitis, after making an incision in 
the dura, the pus, if fluid, may flow for some time. 
Macewen has reported several cases of purulent lepto- 
meningitis followed by recovery, in which he found the 
tympanic roof eroded, the dura congested and covered 
with pus. A free incision was made in the inflamed 
membranes, which permitted the purulent intradural 
exudation to escape. In these cases the area of the 
infective process was undoubt(Klly limited, for when 
there is general implication of the membranes the case 
is usually fatal. 

It is alwavs well in doubtful cases in which the 
symptoms are grave and point to intracranial involve- 
ment, to make a tliorou^h inv(^stiir«^tion of the antrum 
and tympanic roof, as well as of tlie sigmoid sinus, for 
if the operation is performed earc^fiilly the danger to the 
patient is slight, while the local depletion and relief of 
the tension, especially in a ease of s(tous leptomenin- 
gitis, may lead to complete? recovery. 

PYEMIA. 

Septicremia and pytemia are complications that are 
liable to occur in connection with suppurative otitis 
media whenever septic material is absorbed, whether in 
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disease of the middle ear, antrum, or mastoid cells, or 
in throml)osis of one of the sinuses or of the internal 
jugular vein. In cases of perforation of the mastoid 
tip, in which the pus makes its way beneath the deep 
fascia, unless evacuated at once there is great danger 
that absorption will take place and give rise to blood- 
poisoning. If septic particles are carried into the circu- 
hition from a disorganized clot, infarctions CKXiur in the 
huigs as well as other organs, and fatal pysemia is usu- 
ally the result. This fact demonstrates the importance 
of always removing every source of infection whenever 
the mastoid antrum or cells are involved. Sf>me writers, 
notably Koerner, believe that metastatic pyaemia may 
develop from osteophlebitis alone without involve- 
ment of the sinus. On the other hand, Jansen * states 
that in sixty-three cases of pyaemia he failed only four 
times to prove the presence of sinus thromlx^sis. He 
further believes that in all cases of pyaemia in which the 
sinus appears healthy, particularly when following an 
acute otitis, one should think of a phlebitis of the bulb. 
Some authorities advocate the internal administration of 
crex)sote and bi(*liloride of mercur}', but such treatment 
is usually of little avail. Pyaemia is not always fatal, 
for in a case^ of acute purulent otitis media following 
mastoid disease which came under my care, not only 
w(T(» the lungs afTected, but collections of pus were aW) 
found in different parts of the body. The case was that 
of a man, aged twenty-three years, who liad an acute 
attack of earache followed by a profuse discharge. lie 
developed mastoid disease, but disap|K.'arerl from ob«fT- 

' Archives of Otolopj', 1901, vol. xxx. Xcjh. 4 and 5. 
^ Bii('(»n : Transactions of the American Otological H^jciety, 1HH5, toI. 
iii. part iv. 
26 
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vation fr>r s^'veral days. He returned, ana complained 
of nausea, vertig*), and chilly sensations. The mastoid 
c<'ll.s were ojiened imnieiiiately, and found tilled with 
pas. He suljs<Mjuently had chills, high temperature 
with sudden remissions, sweating, and became much 
emaciatcn]. He eventually recovered. The case was 
one in which the pus, after breaking through the mas- 
t^>id ti[) (Ik'zcjld perforation j, burrowed beneath the deep 
fascia in the neck. 



CHAPTEK XIII. 

DISEASES OF THE SOUND-PERCEIVING APPARATUS. 

Diseases of the sound-perceiving apparatus are 
classified usually as primary or secondary affections^ 
the former being met with much less frequently than 
the latter. According to the earlier writers, many cases 
were called " nerve deafness " which should have been 
classified as affections of the middle ear, but in the light 
of our present information there are comparatively few 
cases of primary disease of the internal ear. Affections 
of the internal ear may develop idiopathically or be due 
to severe cold, blows, falls, sunstroke, or to malarial 
fever, typhus and typhoid, scarlatina, syphilis, measles, 
diphtheria, influenza, leucocythaemia, Bright's disease, 
•diabetes, mumps, and locomotf>r ataxia. Chemical 
changes in the blfKxl of patients suffering from general 
diseases produce disturbances in the auditory c<?ntres or 
in the expansion of the auditory nerve in the labyrinth. 
Secondary changes take place in the labyrinth frr>m 
inflammation of the middle ear, but it should not be for- 
gotten that the same cause may produce affections of 
the middle ear as well as of the labyrinth and the audi- 
tory nerve, or that the sound-perceiving and the sound- 
oonducting apparatus may simultaneously be involved. 
This is especially the case in those insidious forms of 
adhesive catarrh which lead to anchylosis of the stapes. 
In cases of acute inflammation of tlie middle ear, owing 
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to the anastomosis between the vessels of the tympanum 
and labyrinth, the latter may become congested, and, 
as a result, ecchymoses and serous infiltration of the 
membranous labyrinth may follow, with increase of the 
intralabyrinthine pressure. When this occurs, the 
patient may complain of deafness, giddiness, vertigo, 
nausea, vomiting, tinnitus ; and the ability to hear the 
tuning-fork by bone-conduction may be impaired or 
even lost. In some cases there is hypersesthesia 
of the auditory nerve. In diphtheritic affections the 
labyrinth may become involved from the entrance of 
micro-organisms, and in chronic purulent otitis media 
followed by caries and necrosis the internal ear is liable 
to be involved. Pathogenic micro-organisms, the strep- 
tococcus, the staphylococcus, and the diplococcus of 
pneumonia, may invade the labyrinth from the cranial 
cavity by means of the aquaeductus vestibuli and aquse- 
ductus cochleae. In consequence of such invasion there 
is liable to be a rapid destruction of the connective tissue, 
or there may be a new growth of connective tissues and 
bloodvessels leading to bone formation, or the micro- 
organisms may cause throinbo-arteritis and phlebitis. 
The auditory nerve is affected more frequently by gen- 
eral disease than the other nerves of special sense ; and 
certain drugs, sucli as quinine and salicylic acid, as well 
as the excessive use of tobacco, may give rise to sub- 
jective noises, and to deafness if used in large doses or 
continuously. 

In certain diseases of the brain and spinal cord, espe- 
cially epidemic cerebro-spinal meningitis, and in conse- 
quence of cerebral tumors, disturbances of hearing are 
due to pressure on the internal auditory nerve or to the 
extension of inflammatory products from the cranial 
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■ cavity to the labyrinth and auditory nerve trunk. lu 
aSections of the brain and medulla the nuclei und roots 
of the auditory nerve may be involved, and as a rc-sult 
deafness follows. Disturbances of hearing are observed 
at times in diseases of the iJver, kidney, uterus, stomach, 
and also in anseniia and marasmus. Other causes of 
internal~ear disease are aneurism of proximate blood- 
vessels and malignant growths beginning in the temporal 
bone. Fracture at the base of the skull may produce 
temporary or permanent deafness, with or without hem- 
orrhage from the ear, followed by a serous discharge. 
Artillerymen and boilermakers are especially liable to 
nerve deafness, on account of the loud sounds to which 
they are constantly exposed. 

Prt^reasive disease affecting the auditory nerve trunk 
is seldom confined permanently to one ear, for sooner 
or later the other ear is likely to be involved. As the 
root-fibres of the auditory nerve on one side extend into 
the external auditory nucleus on the other, degenerative 
processes of one internal auditory nerve may attick the 
centre and stem of the nerve on the opposite side. 

In some affections of the internal ear the deafness 
omes on very suddenly. Especially is this the case in 
cerebro-spinal meningitis, syphilis, M&niSre's disease, as 
Well as in consequence of falls and blows. In addition 
I to giddiness, deafness, vomiting, and loss of hearing by 
I bone-conduction, the patient often complains of disturb- 
ances of equilibration, which are nt times so marked, an 
I In M^nifire's disease, that the patient is unable to stand 
[ without support. Beside the causes already mentioned, 
I it is undoubtefUy a fact that hereditary influences play 
I an important rfile, and also that a sudden mental dis- 
I tnrbance, such as fright, may give rise to an affection of 
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the internal ear tiuoi^ a soddaa disturbimce of the 
drooladon of the Isbyrinth. 

Children are more ireqaently tlie subjects of disease 
of tlie intotial ear thaa adults, for tlie reasons probably 
(1) that they are more pnme to the exanthematoue dis- 
eases and oerebro-^inal menin^tiB, and (2) iti children 
the oommmiioationB between the orauial cavity and the 
middle and inner ears, and also bAW(;en the tympaimia 
and labyrinth, are more direct thaii In adults, so that 
inflammatory products are more liable to be carried 
&om the cranial cavity and the middle ear to the laby- 
rinth. Very young children, or the aged, are more 
frequently the subjects of labyrinthiiie disease than 
those of middle age. 

In diseases of the auditory nerve the hearing is not 
so subject to marked fluctoatioDs as iu middle-^ar dis- 
ease. If the deafness due to a nerve lesion does not 
become more marked, it is likely to remain about the 
same from day to day, although impaired health, bodily 
fiitigue, and worry, as well as over-indulgence in the use 
of tobacco and alcohol, tend to aggravate the disease. 

ProKnoaiB. The prognosis is, as a rule, unfavorable, 
although very much depends on the causation, the 
intensity, and the duration of the disease. In recent 
syphilitic disease much can be accomplished by general 
constitutional treatment and by the hypodermic injec- 
tion of pilocarpine, and undoubtedly in many cases in 
which there is serous and possibly small-celled infiltra- 
tion, permanent restoration of hearing may follow. On 
the other hand, it is proved by clinical observation that 
deafness often remains after extensive effusion of blood 
has taken place in the labyrinth, with the invasion of 
the various cocci, and especially where there is exteu- 
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taries or iiecrosis of the temporal bone. In order 
to make H difTereDtial diagnosis between middle-ear and 
internal-ear affections, it may be stated, as a general 
rule, that — 

1. In diseaaes of the inner ear, low-toned tuning- 
forks are heard better than the higher oiica by aerial 
conduction, if any fork is heard at all ; while in disease 
of the middle ear, if the nerve is not affected, the 
reverse is true — i. e., the higher ff}rks are heard better. 

2, In diseaae affecting the labyrinth or internal audi- 
tory nerve, tlie bone-conduction becomes impaired or 
lost, as shown by Rinne's, Weber's, or Schwabach's test 
(see chapter on Examination of the Ear). In tlie case 
of a person with normal hearing, a vibrating tuning- 
fork should be placed on the mastoid process, and the 
sui^eon should be notified by a signal from the patient 
when he ceases to hear the sound. If tlie fork is then 
held close to the meatus, it will be heard for several 
seconds longer. In middle-ear or external-ear diseases 
the tuning-fork will be heard much longer when placed 
on the mastoid than when held close to the meatus. In 
a case of deafness in which the labyrinth is involved, 
the bone-conduction becomes much impaired or lost 
sdtogether. Notes of a low pitch are, as a rule, heard 
better than high ones. In consequence, the watch is not 
heard as well as the voice. 

Other important instruments for testing the hearing 
are the aconmeter, the (Jalton whistle, and Konig's rods. 
When tlie acoumoter is not hearfl by bone-conduction, 
there is a reasonable certainty that the internal ear 
is affected. It should not be foi^tten, however, that 
frequently diminished lione-conduction is observed 
[)f wlhesive catarrh of the middle ear as a rei 
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of secondary implicatioD of the internal ear or of intnir 

labyrinthine pressure. 

K a patient presents himself Buffering firom deafiiess 

of recent origin, and if an examination shows that the 

drumhead is normal and the Eustachian tube perviouBy 

it is probable that the case is one of disease of the 

auditory nerve. It is often difficult for the surgeon to 

differentiate between a middle-eeur affBction, in whioh 

there are symptoms of vertigo, dizziness^ and dnnitosii 

and an affection of the brain itself. The same symptoms 

observed in labyrinthine disease may occur in disease 

of the central nervous system. In the latter tbere will 

1)e such other symptoms as choked disk, paralyses^ loss 

of sensation of one or both sides of the body^ and diminh 

ished or increased tendon reflexes. 

HYPETl^MTA OF THE LABYSOTTH. 

Hypersemia of the labyrinth is likely to occur in a 
severe case of acute purulent otitis media, especially if 
due to scarlatina, diphtheria, or other acute exanthe- 
matous diseases. It is observed also in cases of tumor 
of the brain in which there is an obstruction to the 
escape of blood from the inner ear, and in patients 
suffering from other general diseases, such as typhoid or 
typhus fever, cerebro-spinal meningitis, and in cerebral 
congestion accompanying diseases of the lungs or heart. 
It follows the administration of certain drugs, such as 
nitrite of amyl, quinine, and salicylic acid. Unless the 
hyperaemia is of a temporary character, there may be 
pigment exudations in the labyrinth or the membranous 
labyrinth may become thickened. The symptoms in the 
acute stage of hyperaemia are vertigo, giddiness, vomit- 
ing, inability to walk steadily, tinnitus, and a sensation 
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of fulnesfj about the ears. Very often it will be noticed, 
on examination of the ear, that there is a slight congea- 
tion of the vessels along the handle of the malleus and 
of the bony canal adjoining the drnrahead. 

It is very diilicult to make a differential diagnosis 
' between liypersemia of the labyrinth and of the brain 
: centre, owing to similarity of the symptoms. Tiie 
treatment depends altogether on the canse. The patient 
should be kept quiet and put on a simple and whole- 
Bome diet. If occurring in connection with congestion 
of the brain, cold applications should be applied to the 
bead. Small <lo8es of calomel, to produce watery evacu- 
ations, are also useful. When the drumhead is injected 
eimultaneously, the local abstraction of blood from the 
ant£-auricuiar and mastoid regions is indicated, as well 
as the application of the Leiter twil. 

ANiEMIA OF THE LABTEINTH. 
This affection is observed in cases of general annemia 
and chlorosis after great loss of h]oo*l, fir there may be 
some obstruction to the blwKl-supply of the labyrinth, 
I due to the pressure of a tumor, an aneurism, or there 
may be atheromatous changes, etc. In a case of lo.*^ of 
L' blood, followed by aniemta of the labyrinth, the symp- 
toms are deafness, distressing tinnitus, feintneaa, ver^go, 
lausea, and vomiting. 
As to treatment, this should be directed to the cause. 
I When the disease is chronic, iron should be given, 
I while a change of air is often advisable, 

HEMORRHAGE INTO THE LABYRINTH. 

Slifrht extfiivasatiiins of lilimd occin- in the labyrinth 
I as a result of disciise or (if fracture at the base of the 



I 

I 



410 MANUAL OF OTOLOOY. 

skull, or such extravasations may be due to concussion 
of the skull or to extensive necrosis of the temporal 
bone. When due to disease, the walls of the vessels 
may be weakened by atheromatous changes or by in- 
tense hypersemia during the course of scarlet fever, 
diphtheria, mumps, smallpox, pernicious anaemia, dia- 
betes, and other diseases. 

mCBEASED PRESSURE OF THE LABYRINTHINE 
FLUID FROM DISEASE OF THE TYMPANUM. 

As already mentioned, vertigo and disturbances of 
equilibration are prominent symptoms of labyrinthine 
disease. In cases, however, of middle-ear disease, or 
those in wliich a plug of cerumen presses against the 
drumhead so that the foot-plate of the stapes is forced 
inward and the pressure of the labyrinthine fluid is 
increased, tlie patient often com])lains of more or less 
v(M'tio:o. Tli(^ nu'inbrane of the foramen rotuiidum 
should, un(](T normal conditions, by bulging outward 
compensate for the pressure exerted upon the foot-plate 
of the stapes. It is possible to explain the occurrence 
of the vertio^o as being due to unusual pressure from the 
labyrinthine fluid on account of congestion of the blood- 
vessels or to the fact that the membrane covering the 
foramen rotnnduni does not bnlgc^ outward, owing to 
thickening having occurred iroin catarrhal changes. 

A patient came under my cai'c a short time since who 
complained of severe vertigo, lie was unable to leave 
his room for several days on account of the severity of 
the attack. The history was that he had had a plug of 
inspissated cerumen removed from the ear by syringing 
a few days previously, and that since then he had been 
troubled with severe dizziness. H(* was a man of fine 
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appearance aud in exctUent liealtli. An examination 
was mude uf this uriue, lieart, lungs, etc., as well as of 
the fundus of the eyes. Nothing was found to explain 
the vertigo except the condition of the ear, there being 
slight retraction of the drumhead and catarrhal cliiinges. 
Inflation by PoHtzer's method daily for several days 
effected a cure. In syringing the ear at times the 
patient will complain of sudden vertigo, and occasion- 
ally fall from the chair, owing to faintness. Such a 
phenomenon is undonbtedly due to sudden pressure 
exerted on the footplate of the stjipes. 

Aural vertigo is induced occasionally by the presence 
of a polypus whicli is attached in the neighborhood of 
the stapes. Wlien this occurs, the patient often com- 
plains of a sense of fulness iu the ear, with a distinct 
subjective circulatory tinnitus. The vertigo may be so 
severe that the patient is unable to maintain an erect 
position. The removal of auch a polypoid growth 
should be performed most carefully, as the necessary 
manipulation is likely to cause increased vertigo and 
accompanying nausea. 

OTITIS INTERNA, OR INFLAMMATION OF THE 
LABYRINTH. 

Inflaramatcon ut tht lining niembr-ane of tiie Imny 
labynnth, as well as of the membranous labyrinth may 
be either primari/ or nccondan/, the former being 
extremely uifrequtnt The secondary form, as a rule, 
follows mflammation of the middle ear, and is liable to 
oeciir as a result of diphtheria, scarlatina, tuberculosis, 
or exten'iive canes and necrosis of the temporal bone. 
In such cases the libyrinth may bo filled with pns, 
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uliile the walls of the mcmhrmoas labyiinlli beoonb 
thickened and eochymosed. 

Ghionic inflammation of the labyrindi, tiioiigh en^ 
tremdy infireqnent, does oecnry and, as a lesolt^ theie is 
an increase of connective tissoe witii hypeiostoda anl 
calcareous d^osits. The saccule and ampnll«» faeoaoie 
thickened^ and finally there may fellow atn^hy of llie 
membranous labyrintii and disappeaianoe of tbe oi]^ 
of Colli 

It is extremely difficult to make a diagnosis of aoofte 
inflammation of the labyrinth^ for the symptoms, whidi 
generally are noticed in children are similar to those 
observed in meningitis followed by recovefy, except 
that in the former the disease comes on suddenly, and 
the more serious symptoms last for about a week. The 
child is apt to have fever^ more or less congestion of the 
&oe^ vomitings deliriom, deafness^ vertigo^ convulsions^ 
and coma. 

M^n^BE'S DISEASE. 

M6ni^re's disease is an affection of the semicircular 
canals, even extending into the vestibule. It was first 
described by M^nifere, of Paris, as being due to an 
effusion of blood or an acute exudation into the semi- 
circular canals. Many cases of aural vertigo, which are 
due to the presence of a plug of cerumen in the external 
meatus or to disease of the middle ear, give rise to 
symptoms of this disease and are classified erroneously 
as M^ni^re's disease. The name of M^ni^re's disease^ 
however, should be limited to those cases in which there 
is a sudden effusion of blood into the semicircular canal, 
followed by deafness, giddiness, distressing tinnitus, 
vertigo, a staggering gait, nausea, and vomiting. The 
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^H patient may have premunitory ttymptoms, such as thoiic 
^B>&lready meutionecl, or may full guildeiily to tlio gruuiid 
^H from loss of consciousness, which is followed in a short 
^■■time by excessive pallor of the face, cold jierspiration, 
^■.extreme deafness and tinnitus, with an inclination to 
^VTomit and more or less vertigo on trying to walk. The 
^H-.dieease is not confined to those who are in poor healtli, 
^H but it may attack strong and healthy individuals who 
^P previously had not suffered froni ear disease. Occasion- 
ally, a patient may have prennonitory symptoms, such 
as slight dizziness, tinnitus, and some deafness, before 
the more serious symptoms manifest themselves. 

I The cause of the disease is obscure, some observers 
sttributing it to excessive heat of the sun. The deaf- 
ness is usually very marked, so that the patient can 
hear only very loud sounds close to the oar. Tlie watch 
and acoumeter cannot be heard by contact. Bone- 
oonduction, as shown by tests with the tuning-fork, is 
very much impaired or lost altogether. If an examina- 
tion of the ear is made at the time, the drumhead will 
usually be found normal, as well as the Eustachian tul>e. 
Even after the patient has recovered from the vomit- 
ing and the unconsciousness, the giddiness and stag- 
gering gait may persist and be slow in disappearing, so 
that it may be some time before the patient can walk 
without a caije, and he is apt to incline his body to the 
affected side in walking. The disturbance of hearing 
generally remains, although there may be scime improve- 
ment, while the tinnitus is often most distressing. The 
milder attacks of this disease are mistaken sometimes 
for biliousness, but a careful consideration of the symp- 
toms already mentioned should make the differential 
diagnosis comparatively easy. Meniere's disease is 
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.sometimes suggestive of disease of the brain. In the 
latter, however, there are generally symptoms denoting 
paralysis of spinal or cerebral nerves, but it should not 
l)e forgotten that giddiness, vomiting, nausea, and tin- 
nitus are symptoms characteristic of brain affections, 
I have referred to a case of chronic purulent otitis 
media (in the chapter on Intracranial Affections), in 
which the patient had all the symptoms of a cerebel- 
lar abscess — giddiness, vomiting, a staggering gait and 
choked disk — but who finally recovered after proper 
drainage of the middle ears had been established by 
scraping away all granulations from the tympanic cavity, 
A positive diagnosis can only be made of M^nifere's 
disease if the surgeon knows that the patient, before 
the attack, had normal hearing, and, further, that an 
examination of the ear made a short time afterward 
shows the Eustachian tube to be pervious and the drum- 
head normal. 

Prognosis. In cases of long standing the prognosis 
as to the deafness is unfiivorable, and it is only in recent 
cases that one can hope for even a little improvement. 

Treatment. The treatment should consist in the use 
of cold comj^resses to the head and the application of 
the liciter coil about the ear. C^doniol in small doses 
should l)(^ given to produce sliglit eatliarsis. Sinapisms 
sliould be applied to the hixck of the neck and the 
calves of the legs. The patient should be kept abso- 
lutely ([uict in bed and ^ivon a very light diet. Some 
observers reconnnend iodide* of ]K)tash, while others, 
partieuLirly Charcot, have found much benefit from the 
administration of quinine in rather large doses. Bro- 
mide of potash^ and dilute liydrobroniic acid in fifteen- 
drop doses, are of service in relieving the giddiness. 
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The bcrit it'sults seem to bv. uttaiucd from the injeetiou 
uf five or six drops of a 2 per cent, suliitiou oi' pilocar- 
pine through the catheter into the tympanum, or from 
the hypodermic injection of the sanie remedy and in the 
same strength. Tliis treatment should be continued for 
a period of at least four ^vceks, and injections should be 
made hypodermically or the solution tihould be used 
through the catheter every other day during this time. 
The surgeon should be very cautious with this drug, and 
should follow the directions already given (see Chapter 

vm.). 

Electricity is of but little service in this disease, and 
should never be used in the early stage for fear of 
increasing the tinnitus and giddiness. Especial atten- 
tion should be paid to tlie patient's general health, par- 
ticularly if there is a gouty or rheumatic diathesis. 
Tonics are indicated in cases where the general condition 
, demands them. 



UTIMFS. 

Although disease of the middle ear may occur as a 
tomplication of mumps, as shown hy the usual appear- 
a of inflammation of the drum membrane, there are 
I certain number of cases in which the labyrinth is 
involved either primarily or secondarily. As a rule, 
mly one ear is implicated when the disease affects the 
labyrinth. The diagnosis is made from the occurrence 
of sudden deafness with impairment or loss of bone- 
conduction, as shown by tests made with tuning-forks. 
[Tinnitus is also a troublesome symptom at times. Much 
] be accomplished by the use of hypodermic injection" 
f pilocarpine if the case is seen at an early date. 
t rule, however, these patients do not come to the ai 
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surgeon for treatment until the deafness has existed for 
a long time. The application of a blister behind the 
ear is of benefit in some cases. 

SYPHILIS. 

Syphilis affecting the labyrinth does not generally 
develop during the secondary stage when the skin is 
covered by an eruption or there is a throat affection, but 
is more likely to be observed during the third stage or 
even several months or years after the first inoculation, 
when no signs of syphilis can be discovered on the 
body. Tliore may be a middle-ear catarrh or purulent 
inflammation at the same time. In many cases of 
sypliilitic ear disease great thickening of the drumhead 
takes place, and fibrous bands are found within the 
tympanic cavity. In recent cases it is possible that 
there is a plastic exudation in the labyrinth, but this is 
not certain. In a later stage the following abnormal 
a|)p('aran('('s liavc been iound, viz., condensjition of the 
periostcMim of tiic vestil)iilc, fixation of the foot-plate of 
tlie stapes, and <rr(»at infiltration of the different portions 
of tlie nu'nii)ranous labyrinth. The deafness, as a rule, 
comes on vcrv snddcnlv, and is attendcnl with consider- 
able tinnitus. Pain is not usually eomidained of, but 
there are frecjucntly more or loss vertigo and disturl)- 
anees of ecjuilibration. An examination may show that 
the Eustaeliian tube is involved, particularly if there 
are throat synij)toms. Frci^ncntly the drumhead is 
found very nmch retracted, o|)a([ue, and thickened. The 
deafness is in most eases profound, and is more likely 
to affect both ears than one (Mir alone. The disease 
bein^ confined mostly to the labyrintli, the watch and 
acoumeter are fre(|uently not heard at all. While tests 
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■with tuning-forks show a very much diminished or even 
absent bone-coodiiction, low tones are heard much better 
by aerial conduction than high ones. 

Diagnosis. A diagnosis is difGcult in many cases 
unless there is a syphilitic history or there are evidences 
of the disease in other parts of the body, particularly 
the eyes or the teeth. The suddenness of the attack is 
a suspicious symptom ; but it should not be foi^tten 
that the deafness may come on gradually. 

Hereditary syphilis is, I believe, mucli more frequent 
in children than is generally supposed. There may be 
middle-ear disease at the same time that the labyrinth 
is involved. Other symptoms characteristic of syphilis 
are opacity of the cornea from interstitial keratitis, and 
peculiar changes in the teeth, Hutchinson's " pe^ed 
teeth," so called. Autopsies made in the case of new- 
born children who were syphilitic have revealed more 
or less suppurative otitis media, with thickening of the 
drumhead and adhesions. There was more or less pua 
in the vestibule, the oi^an of Corti was destroyed, while 
tlie labyrinth was hypertemic and contained effusions 
of blood. 

PrognoHis. The prognosis is, as a general rule, un- 
favorable, especially in the case of congenital syphilis 
and when the disease has existed for qnite a period of 
iime. It is only in the recent cases that one can hope 
for much improvement ; and even in such, very often, 
there is but little change for the better. This does not 
n that there slioidd not be carried out a prompt and 
energetic treatment which should be kept up for some 
time. 

Treatanent. Tlie treatment depends very much as to 
■hether there is any manifestation of the disease in 
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other parts of the body. In some cases it is advisable 
to use mercury iu addition to the iodide of potash. In 
prescribing the former, I generally advise inunctions 
behind the ear over the mastoid process. The best 
results will generally be obtained from hypodermic injec- 
tions of a 2 per cent, pilocarpine solution, gradually 
increasing the dose from four or six drops until the 
patient experiences the physiological effect of the drug. 
Great care should be taken in its administration on 
account of its depressing action. 

BOILEBMAKEBS' DEAFNESS. 

The deafness observed in the case of boilermakers, 
who are subject to the incessant hammering inside of 
boilers, is due to an affection of the labyrinth. It has 
been suggested that there may be some loosening of the 
articulating joints of the ossicula from the excessive 
vibrations, but from all the cases that have come under 
my observation, tests made with tuning-forks have 
demonstrated the fact that there was impaired bone-con- 
duction, showing that the disturbance of hearing and tin- 
nitus were not due [)rimarily to middle-ear inflammation, 
although in these patients one frequently finds evidence 
of catarrhal changes in the niembrana tympani. 

There is very little that can be done in the way of 
treatment. If the disease is not far advanced, a change 
of occupation may occasion considerable improvement in 
the hearing. 

ACTION OF CERTAIN DRUGS. 

The use of certain drugs, such as quinine and salicylic 
acid, continued for a long time and in large doses, un- 
doubtedly causes disturbances of hearing and tinnitus, 
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that may in some cases be permanent. It is supposed 
by some that the action of quinine upon the ear is similar 
to the effect produced on the retina, viz., anaemia. The 
common practice of " aborting a cold ^^ by the adminis- 
tration of large doses of quinine is, in my opinion, an 
exceedingly bad one, and much injury to the hearing 
has been brought about by such treatment, especially in 
those who inherit a tendency to deafness and who are 
sufferers from more or less middle-ear inflammation. 

PKIMABT DISEASE OF THE BONY LABYRINTHINE 

CAPSULE. 

Politzer,^ under this heading, has described a disease 
which, according to earlier writers, was supposed to be a 
form of chronic adhesive otitis media, but which, from 
numerous autopsies, he has proved to be due to a " cir- 
cumscribed disease of the bony labyrinthine capsule,'^ 
and, as a result, there is formed a neoplastic bony tissue 
which gradually takes the place of the normal bone, 
and, finally, closing the foramen ovale, produces anchy- 
losis of the stapes. At times the disease attacks the 
greater portion of the capsule, so that this same neo- 
plastic tissue involves the foramen rotundum and ex- 
tends toward the cavity of the labyrinth. Most of the 
patients observed by Politzer were totally deaf, and in 
only one case was bone-conduction for a loud-ticking 
watch retained. The age varied from fifty-five to fifty- 
eight years, and the appearances of the drum membrane 
were such as are observed generally in old people, viz., 
thickening of the drumhead with opacities, and, in some 
instances, atrophic changes. Beside the deafness, other 
symptoms noted were persistent tinnitus, which in some 

1 Archives of Otology, 1894, vol. xxiii. p. 255. 
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skull, or such extravasations may be due to concussion 
of the skull or to extensive necrosis of the temporal 
bone. When due to disease, the walls of the vessels 
may be weakened by atheromatous changes or by in- 
tense hypersemia during the course of scarlet fever, 
diphtheria, mumps, smallpox, pernicious anaemia, dia- 
betes, and other diseases. 

mOBEASED PKESSUBE OF THE LABYRINTHINE 
FLUID FKOM DISEASE OF THE TYMPANUM. 

As already mentioned, vertigo and disturbances of 
equilibration are prominent symptoms of labyrinthine 
disease. In cases, however, of middle-ear disease, or 
those in which a plug of cerumen presses against the 
drumhead so that the foot-plate of the stapes is forced 
inward and the pressure of the labyrinthine fluid is 
increased, the patient often complains of more or less 
vertigo. The membrane of the foramen rotundum 
should, under normal conditions, by bulging outward 
compensate for the pressure exerted upon the foot-plate 
of the stapes. It is possible to explain the occurrence 
of the vertigo as being due to unusual pressure from the 
labyrinthine fluid on account of congestion of the blood- 
vessels or to the fact that the membrane covering the 
foramen rotundum does not bulge outward, owing to 
thickening having occurred from catarrhal changes. 

A patient came under my care a short time since who 
complained of severe vertigo. He was luiable to leave 
his room for several days on account of the severity of 
the attack. The history was that he had had a plug of 
inspissated cerumen removed from the ear by syringing 
a few days previously, and that since then he had been 
troubled with severe dizziness. He was a man of fine 
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implication of the labyrinth and auditory nerve. Very 
little encouragement should be given to such patients, 
for the prognosis is usually unfavorable. 

There may, however, be another cause for the 
impaired hearing, namely, collapse of the cartilaginous 
meatus, so that the anterior and posterior walls touch 
each other and leave but little space for the entrance of 
sound-waves. I have improved the hearing of such 
patients by introducing small silver tubes especially 
constructed for this purpose. 

DISEASES AFFEOTma THE AUDITORY NERVE. 

Diseases affecting this nerve are, as a rule, due to sec- 
ondary causes, such as meningitis, cerebro-spinal men- 
ingitis, aneurism of the basilar artery, when there is 
likely to be more or less congestion of the neurilemma 
of the nerve. In purulent meningitis, and when there 
are extensive caries and necrosis of the temporal bone, 
the nerve is likely to be inflamed and infiltrated. 

Atrophy of the auditory nerve results from diseases 
of the brain and cerebellum, and occurs in certain cases 
in which tumors of the brain press upon the nerve, the 
latter disappearing altogether in some instances ; also 
from affections of the spinal cord, especially locomotor 
ataxia. 

NEW-GROWTHS AFFEOTINa THE INNER EAR. 

New-growths affecting the labyrinth and auditory 
nerve generally have their origin in the cranial cavity 
or the middle ear. Cases have, however, been reported 
of j)rimary sarcoma and of neuroma of the auditory 
nerve. The new-growths that are observed most fre- 



410 MANUAL OF OTOLOGY, 

skull, or such extravasations may be due to concussion 
of the skull or to extensive necrosis of the temporal 
bone. When due to disease, the walls of the vessels 
may be weakened by atheromatous changes or by in- 
tense hypersemia during the course of scarlet fever, 
diphtheria, mumps, smallpox, pernicious anaemia, dia- 
betes, and other diseases. 

mOKEASED PKESSUBE OF THE LABYRINTHINE 
FLUID FROM DISEASE OF THE TYMPANUM. 

As already mentioned, vertigo and disturbances of 
equilibration are prominent symptoms of labyrinthine 
disease. In cases, however, of middle-ear disease, or 
those in wliich a plug of cerumen presses against the 
drumhead so that the foot-plate of the stapes is forced 
inward and the pressure of the labyrinthine fluid is 
increased, the patient often complains of more or less 
vertigo. The membrane of the foramen rotundum 
should, under normal conditions, by bulging outward 
compensate for the pressure exerted upon the foot-plate 
of the stapes. It is possible to explain the occurrence 
of the vertigo as being duo to umisual pressure from the 
labyrinthine fluid on account of congestion of the blood- 
vessels or to the foet that the membrane covering the 
foramen rotiuuluin does not bulge outward, owing to 
thickening having occurred from catarrhal changes. 

A patient came under my care a short time since who 
complained of severe vertigo. lie was unable to leave 
his room for several days on account of the severity of 
the attack. The history was tiiat he had had a plug of 
inspissated cerumen removed from the ear by syringing 
a few davs previously, and that since then he had been 
troubled with severe dizziness. He was a man of fine 
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I appearance aud in excellent health. Aii examination 
I was made of the nrhie, heartf lungs, etc., as well as of 
I the fundus of the eyes. Nothing was found to explain 
the vertigo except the condition of the ear, there being 
slight retraction of the drumhead and catarrhal changes. 
Inflation by Politzei-'s method daily for several days 
effected a cure. In syringing the ear at times the 
I patient will complain of sudden vertigo, and occasion- 
ally £»11 from the chair, owing to faintness. Sncli a 
I phenomenon is undoubtedly due to sudden pressure 
I exerted on the foot-plate of the stapes. 

Aural vertigo is induced occasionally by the presence 
[ of a polypus which is attached in the neighborhood of 
I the stapes. When this occurs, the patient often com- 
I plains of a sense of fnlness iu the ear, with a distinct 
I subjective circulatory tinnitus. The vertigo may be so 
5re that the patient is unable to maintain an erect 
I position. The removal of snch a p()lyiwid growth 
I should be performed most carefully, as the necessary 
tanipnlatiou is likely to cause increased vertigo and 
[ accompanying nausea. 



OTITIS INTBRNA. OR INFLAMMATION OF THE 
LABYRINTH. 

Inflammation of the lining mcmbmne of the bony 
I labyrinth, as well as of the membranous labyrinth may 
I be either primar-y or secondary, the former being 
I extremely infrequent. The secondary form, as a rule, 
I follows inflammation of the middle ear, and is liable to 
■ -occur as a result of diphtheria, scarlatina, tuberculosis, 
lor extensive cjiries and necrosis of the temporal t>one. 



I In such cases the labyrinth 



may 



be filled ' 



pUF 
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and arrest of development of the labyrinth or auditory 
nerve. 

In acquired deaf-mutism, the principal anatomical 
changes are constriction of the external auditory canals 
of both sides occurring in early life, which usually is 
due to a severe attack of diphtheria or scarlatina in 
which there has been a purulent inflammation of the 
middle ear, followed by extensive caries and necrosis of 
the temporal bone. Other causes are the formation of 
adhesions with anchylosis of the ossicula and certain 
changes in the labyrinth and auditory nerve from the 
general diseases already mentioned. A baby brought 
to my observation a short time ago, although he had 
learned to say a few words, had gradually lost all power 
of speech and hearing. On closely questioning the 
mother, it was ascertained that the child had had a fall 
from a baby carriage some months previously. 

Children are, as a rule, apt to be dumb if the deaf- 
ness comes on during the first three or four years of 
life, and even later. If the child is bright and intelli- 
gent, and has already learned to read, dumbness may 
be prevented if the parent or guardian shows very 
watchful attention. 

Children who lose their hearing after seven years of 
age are scarcely ever dumb. In testing the hearing of 
a child that is deaf and dumb the surgeon should stand 
behind the child, where he cannot be observed, and 
then either clap his hands or blow a shrill whistle or 
trnin])et. If the child hears any sound whatever, he 
will naturally turn his head in the direction from which 
it comes. By some expression of the face the child will 
often demonstrate to the surgeon whether he hears low 
or high tuning-forks when they are placed on the mas- 
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toid priDcess and other portions of the skull. If it seems 
certain that some perception of sound exists, the surgeon 
should test each ear.separately to see if the patient hears 
vowel sounds and speech. 

Prognosis. As to the prognosis, it is more favorable 
in congenital deaf-mutism than in the acquired form. 
Occasionally, but very infrequently, improvement occurs 
in the case of congenital deaf-mutism, while in profound 
deafness which has followed an attack of scarlet fever, 
diphtheria, or intracranial disease, a change for the better 
seldom is observed. 

Treatment. If, in a case of deaf-mutism, the drum- 
heads are retracted, thickened, and present other changes 
of a catarrhal character, or the Eustachian tubes are con- 
stricted so that air does not readily enter the tympanic 
cavities, the surgeon should inflate the ears by Politzer's 
method or by catheterization, while the same general 
treatment should be carried out as has been indicated in 
the chapter on Chronic Catarrhal Otitis Media. If the 
external auditory canals have become very much con- 
tracted from suppurative inflammation of the middle 
ear, which has been due to scarlet fever or diphtheria, 
an attempt should be made to dilate the canal and to 
treat the case on general surgical principles according to 
the indications. 

When the labyrinth has become involved, owing to 
cerebro-spinal meningitis or some other disease, the 
patient should be given strychnine or other nerve tonics, 
and strict attention should be paid to the patient's gen- 
eral health. Iodide of potash is indicateil in some cases, 
especially of a syphilitic character. Pilocarpine is a 
remedy that should be tried if the patient's general 
health is good, and the deafness has been acquired and is 
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dae to labyrinthine disease. It is most important to 
administer this drug very cautiously^ on account of its 
depressing action on the heart; and when given^ it 
should be continued if possible for a period of at least 
six weeks. In a case ^ of extreme deafness in an adult^ 
caused by typhoid fever, in which the patient was unable 
to hear the voice through a speaking-trumpet with one 
ear, it was necessary to give pilocarpine hypodermically 
for a period ot six weeks before any marked improve- 
ment took place. It is wiser to discontinue the treat- 
ment for a few days should the patient become very 
weak. 

mSTBUOTIOK AND EDUOATIOK OF DEAF-MUTES. 

There are two methods or systems by which deaf-- 
mutes are educated, one the so-called French systeni of 
instruction, consisting in an artificial finger-alphabet, 
with a series of signs and gestures, and the other the 
pure oral or German method, which consists in the 
employment of articulate speech and lip-reading. At 
the International Congress held at Milan in 1880 it was 
the unanimous opinion that the German method was 
the better one, and at the present time lip-reading or 
speech-reading is generally taught not only in Europe, 
but also in the United States, to the exclusion of the 
sign language. 

The German method necessitates great skill and 
patience on the part of both teacher and pupil. In 
order to become proficient in lip-reading, it is first of 
all necessary that the child possesses ordinary intelligence 
and normal vocal organs. A child who is a congenital 
deaf-mute should be at least seven years of age before 

I Bacou : New York Medical Journal, July 24, 1897. 
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such instruction is begun, and, in order to be able to 
understand and communicate perfectly with others, this 
teaching should be continued for seven or eight years. 

Some deaf-mutes are taught to speak very distinctly, 
while with others it is almost impossible to understand 
what they say. As it is diificult for deaf-mutes to 
modulate the voice, there is often an unpleasant harsh- 
ness of speech. 

The French system is employed occasionally in the 
case of deaf-mutes who are deficient in intelligence and 
who cannot master the oral method. It is often impos- 
sible to teach lip-reading to those who have been deaf 
for many years, and who are accustomed to using signs. 

When a child has suddenly become deaf from some 
general disease, such as scarlet fever or diphtheria, it is 
important for the patient himself to read aloud for an 
hour or two each day in order not to lose the art of 
speech. For all who have recently become deaf, and 
who cannot be cured by treatment, whether children or 
adults, an attempt should be made at once to teach lip- 
reading, provided, of course, the child is old enough. 
When speech has once been acquired, it is much easier 
to instruct the patient than when the deafness is con- 
genital. 

The German method, or the science of lip-, speech-, or 
expression-reading, consists in teaching deaf-mutes to 
watch the lips and tongue, as well as to produce first 
of all the simple articulate sounds, and eventually the 
more complex ones. 

After being instructed in all the sounds necessary to 
the language, the pupil is then taught how to form 
words, and the meaning of such words is conveyed to 
the child by means of pictures, models, etc. The use 
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of Signs should be prohibited, for otherwise the pupil 
will not be apt to master the German method, since 
the former is much easier to learn than the latter and 
requires much less patience and perseverance on the 
part of the patient. The general education of the child 
should be carried on at the same time. An intelligent 
and observing pupil soon learns to notice not only the 
movement of the lips, but also the position of the 
tongue, the general shape of the mouth, and the facial 
expression. He also watches the brow expression, the 
twinkle in the eye, and the involuntary movement of the 
head. 

Many persons of a neurasthenic temperament, and 
who are quite deaf, owing to chronic catarrhal otitis 
media, and who consequently are unable to take part in 
general conversation, occasionally become morose and 
despondent. These unfortunate patients, after receiv- 
ing instruction in lip-reading or speech-reading, are 
often enabled to resume business and to become again 
useful members of society, while the feeling of despond- 
ency and isolation gives place to renewed interests and 
ambitions. 

EAR-TRUMPETS AND OTHER AIDS TO HEARING. 

Ear-trumpets are of service in certain forms of deaf- 
ness, more especially when due to chronic catarrh of 
the middle ear, in which the drumhead and ossicular 
chain are present. In those eases in which the laby- 
rinth is affected and the function of the auditory nerve 
is destroyed completely, an ear-trumpet is generally 
useless. As the object of the hearing-instrument is to 
collect the sound-waves and conduct them to the auditory 
apparatus, it stands to reason that the efficiency of the 
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instrument depends on the surface by wliicli the sound- 
8 are collected and reflected to the drumhead. 
When two persons desire to carry on a conversation, 
the best inatniment for this purpose is the "conversa- 
ion-tube" {Fig. 118), consisting of a tube about four 
Bet in length, with a bone tip at one end for insertion 
bto the external meatus, while at the otiier end there 
B a mouth-piece, shaped like a cup. In t^ilking into 
llie mouth-piece the person speaking should hold the 

Frri. 118. 







loutb close to it, and should at first apeak in an ordi- 
nary tone of voice, for loud sounds s^wken through the 
tabe are sometimes distressing to the patient and cause 
giddiness. 

For the purpose of hearing at great distances various 
impef^haped instruments Imve been devised (Fig. 
.19). As the external meatus occasionally I>ec«me3 
irritated from inserting the conical end in the canal, an 
otophone has been constructed (Fig. 120) whereby this 
annoyance is prevented. The sound-waves in this in- 
.Mmment are transmitted through a rubber disk wiiich 
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is strctclied tiglitly. Very small trumpets are i 
as well as the various tubes wliich are introduced into 
the canal. There is an exception to tliia rale, and that 
is in the case of a aiUapsed moatus, a subject already 






referred to. In aged persims the walls of the r 
sometimes collapse, so that it is difficult for the f 
waves t*i be transmitted to the drumhead. In siiC 
cases a silver tube is useful iu holding the walls of ti 



«^ 



meatus apart. Ehodcs's aiidiphonc consists of a flezUi 
fan-shaped plate of vulcanite which has been jacqut 
and which has a handle attached. By prt 
upper border of the iiistnmient against the upper inc^ 
and canine teeth, a curveil surface is presented, with the 
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convexity forward. The sound-waves ai\^ ivlKvttnl l\v 
the audiphone and carried thn>ugh the tivth and Inmon 
of the skull to the internal etir. Tins instrument Ikas a 
very limited use, and is never n\H>mnunuUHl uules^M tlio 
patient has a good set of teetlh 

Politzer has devised an instrument the ** prinoiple of 
which depends upon the vibnition of the rartila^inoim 
plate of the auricle being tninsmitttnl by an elasti*' 
sound-conductor to the mombnuui tympani.'* It con- 
sists of a narrow drainage-tube, 4 U) T) mm. loii^ and 
2 mm. thick; one end, which is elip|MHl, In^in^ bronchi, 
into contact with the drumhead, while i\w oilier end, 
which lies in the concha, is in contaei with the eartihi^e 
of the auricle. The effectivencjHS is iiKT^uined by having 
a round rubber plate near its outer end. The iiiHtrn- 
ment is of most benefit in eases of nii<l(lh'-enr enlarrh 
when the membrana tympani is flae^Hd, bnt is im'U'Hh in 
cases of rigidity and anchylosis of the oHhie.ulu. 
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ABSCESS of brain, 351 
cerebellar, 363 
cerebral, 354, 357 
extradural, 354 
intradui'al or cerebral, 357 
subdural, 353 
temporo-sphenoidal, 360 
Acute circumscribed inflamma- 
tion of the external auditory 
canal, 119 
diffuse inflammation of the ex- 
ternal auditoiy canal, 116 
Adenoid gi'owths, 177 
causation, 181 
diagnosis of, 182 
symptoms of, 180 
treatment of, 182 
Adenoids, excision of, causing 
hemorrhage, 186, 188 
followed by mastoid disease, 

186, 324 
improvement in hearing 
after, 188 
removal of, steel finger-nail for, 
186 
Alcohol treatment in chronic 

purulent otitis media, 259 
Allen's foreign-body forceps, 137 
Ampulla, 57 

Anaemia of labyrinth, 409 
causes of, 409 
symptoms of, 409 
treatment of, 409 
Anatomy of ear, 30 
Angiomata, 280 
Annulus tympanicus, 35 
Antihelix, 32 
Antitragus, 32 

Antinim, disease of, excision of 
ossicles in, 341 

28 



Antrum, guide for opening the, 
334 
mastoid, 44 
Aphasia, 362 
Aquseductus cochleae, 59 
Fallopii, 44 
vestibuli, 57 
Arteiy forceps, 330 
Artificial leech, 171 
Asch's compressing forceps, 208 
operation, 206 
scissors, 207 
separatore, 206, 207 
tubes, 208 
Atheroitia of auricle, 113 
Attic, 44^ 47, 162 

acute inflammation of, 162 
Attollens aurem muscle, 32 
Attrahens aurem muscle, C2 
Auditoiy canal, exteraal, 113 
diseases of, 115 
eczema of, 128 
foreign bodies in, 133 
furunculosis of, 119 
hei-pes zoster of, 12$ 
inflammation of, acute cir- 
cumscribed, 119 
diffuse, 116 
chronic diffuse, 117 
croupous, 123 
diphtheritic, 124 
malformation of, 115 
operation for, 115 
normal appearance of, 77 
polypi of, 127 
sebaceous tumoi*s of, 128 
seborrhoea of, 128 
syphilis of, 124 
nerve, 64 
diseases affecting the, 421^ 
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Auditoiy nerve, diseases affecting 

the, causes of, 421 
Auricle, 31 
abscess of, 113 
atheroma of, 113 
blood-supply of, 37 
congenital defonnities of, 99, 

102 
cysts of, 106 
deformity of, from chronic 

eczema, 110 
deposition of urates in, 113 
dermatitis of, 107 
dermoid cysts of, 113 
description of, 31 
eczema of, 110 
eysipelas of, 108 
erythema of, 113 
fibroma of, 113 
fi-ost-bite of, 109 
function of, 64 
herpes zoster of, 113 
hyperemia of, 107 
injuries of, 103 
keloid of, 113 
lupus of, 113 
malformations of, 99 

operation for, 99 
malignant ji^rowths of, 113 
molluHCuni librosuni of, 118 
myxofibronm of, 118 
nervous distribution of, 37 
ossification of, 118 
porrigo contagiosa of, 113 
sebaceous cyst of, 118 
syphilitic diseases of, 114 
tinea tonsurans of, 118 
tumors of, 118 

BISTOURY for incising drum- 
head, 1 74 
Blake's P^ustachian catheter, 87 
middle-ear syringe, 268 
operating otoscope, 75 
pa[)cr disks, 271 
polypus snare, 285 
rubber spring, 230 
tuning-fork, 95 
Blood-clot in mastoid disease, 886 
-supply of auricle, 87 
of external meatus, 37 



Blood-supply of tympanum, 48 
Boilermaker's deafness, 418 

causes of, 418 
Boucheron's speculum, 74 
Brain, abscess of, 357 

causes of, 357 

coui*se of, 367 

diagnosis of, 368 

leucocytosis of, 365 

pathology of, 351 

prognosis of, 368 

symptoms of, 359 

treatment of, 370 
venous supply of, 376 
Brunton's otoscope, 72 

CANAL, external auditory, 34 
of Huguier, 46 
Canalis centralis modioli, 59 
i-euniens, 62 
spiralis modioli, 59 
(carcinoma of temporal bone, 169 
Caries of posterior bony wall of 

external meatus, 343 
Carotid arteiy, 298 
Catarrh, 196 
chronic, 196 
atrophic, 199 

danger of forcible inflation 

in, 199 
treatment of, 200 
hypertrophic, 197 
causes of, 197 
symptoms of, 197 
treatment of, 198 
nasopharyngeal, 200 
causes of, 201 
syni])t(mis of, 200 
treatment of, 201 
Cat's ear, 99 
Cerebellar abscess, 8()8 
[)athology of, 858 
[)rognosis of, 867 
synn)ton)s of, 8()8, 865 
treatment of, 874 
Cerebr.il abscess due to acute otitis 
media, 1)57 
facial ])ai"Jilysis due to, 8()5 
percussion of skull in, 868 
with chills and high temper- 
ature, 359 
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Cerebral foesa, middle, large cari- 
ous opening in, 290 

Cerumen inspissatum, 129 
diagnosis of, 130 
prognosis of, 130 
symptoms of, 129 
treatment of, 131 

Cholesteatoma, 273, 339 

Chonla tympani nen'e, 45 

Chronic dinuse inflammation of 
external auditoiT csinal, 118 

Clicking tinnitus, 245 

Cochlea, 58 
cupola of, 58 

Colin's nasal speculum, 81 

Concha, 32 

(^nvei'sation-tube, 429 

Corti, membmne of, 60 
organ of, 60, 61 

Cotton-carrier, aluminium, 76 

Crista basilaris, 60 
helicis, 32 
spiralis, 59 
vestibuli, 57 

Croupous inflammation of ex- 
ternal auditory canal, 123 

Cupping-glass, 172 

Curette forceps, 75 

DE.\F-MUTISM, 423 
causes of, 423 
pathology of, 423 
prognosis of, 425 
treatment of, 425 
Deafness due to collapse of carti- 
laginous meatus, 420 
due to old age, 420 
prognosis of, 421 
from quinine, 155 
T>eca]cined chicken-bone drain- 
age-tube, 374 
r>eiier'» celljs 61 
Dermatitis of auricle, 107 

treatment of, 107 
Dermoid rrsts of auricle, 1 13 
r>ia^OF(tic tube, 83 
Differential iWaztxttA^ U'tuwri 
i)erichondriti<* 'awtu'wIu- :ind 
tiff-matoma, V^> 
Diphtheritic ca«t from the mid- 
dle ear, 316 



Diphtheritic influnmiation of 
the external auditorv mnal, 
124 
Disease of middle and internal 

ears from mumiKs, 
415 
diagnosis of, 415 
tix»atment (»f, 416 
Drumhead, bistoury for incising, 
174 
danger of rupturing, from forci- 
ble inflation, 90 
perforation of, 271 
rupture of, from diving, M4 
treatment of, 271 

by nitnite of silver, 271 
by pajwr disks, 271 
by scarification, 271 
Dry meth(wl of treatment in 
chronic purulent otitis nic<Ila, 
259 
! Ductus cochlea*, 59 



E 



\K, anatomy of, 30 

-(M)ugh, 138 
external, 31 
foreign bodies in, 133 

persistent cough due to, 

134 
I)r(>gn()sis of, 134 
symptoms of, 131 
treatment of, 135 
internal, 56 

afTcctions of, 403 
(liH'as<'S of, 403 
(iiuses of, 403 
diagnfM»i> of, 105-407 
due to injuries, 105 
ihii.' to njirr*w>rpirii>?rii.s, 

404 
protriKw^is of, 406 
-yruptorn-* of, 405 
middh*, danjr^r of ninoval of 
jK)lyi»i from. 352 
dry f':it;irrh of, 21 1 
I'X.'iriiinrjTion of. f^'Z 
(rntnuhinon- of. 277 
Tn-;«triiMit '-f. '!<', 

by -h;irj» <ij!<-tu-. 'J '•3 
irifl;»riiif»:jtjon '.f, <}i/r,ril<: 
purulerit. 24*i 
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Ear, middle, inflation of, Grubei-'s 
method, 86 
Politzer's method, 83 
Valnalvian method, 83 
polypi of, 277 
cUagnosLs of, 282 
pi'ognosis of, 282 
symptoms of, 281 
treatment of, 285 
by avulsion, 287 
by galvano-cautery, 288 
with polypus snare, 285 
varieties of, 278 
angiomata, 278, 280 
fibromata, 280 
mucous, 278 
myxomata, 280 
physiology of, 30, 64 
syringe, 131 

syringing of, basins for, 132 
trumpets, 428 
Eczema, 110 
artificial, from use of improper 

ear-drops. 111 
intertrigo in children, 110 
of auricle, 110 
symptoms of, 110 
treatment of, 111 
varieties of, 1 10 
of external auditory canal, 128 
Elect rie \\^\\\. and portable bat- 
tery, 70 
motor and rheostat, 71 
Electricity in Meniere's disease, 

415 
P^ndolyinph, (VI 
Erysi])elas of auricle, lOS 
causation of, 108 
treatment of, 109 
a complication of acute puru- 
lent otitis media, KH) 
Ether instead of chloroform in 

mastoid oper.itions, .S29 
Eustachian catheter, 87 
Hlake's, S7 

obstacles to introduction of, 
90 
tube, 19 

blood-supply of, 53 
catlictcrization of, 88 
examination of, 8*2 



Eustachian tube, examination of 
orifices of, 195 
functicms of, 65 
narrowing of, 2IW 
diagnosis of, 233 
ti-eatment of, 233 
by bougies, 233 
osseous, 50 (Plate I.) 
stricture of, 233 
Exostoses of external meatus, 
139,141 
diagnosis of, 141 
treatment of, 141 
External auditory canal, 34, 115, 
124 
isthmus of, 38 
ear, 31 
meatus, 34 
Extradural abscess, 354 
pathology of, 354 
symi)toms of, 355 
treatment of, 356 

FACIAL nerve, 55 
disease of, 301 
paralysis, of central origin, 
302 

due to extradural al)scess, 

355 
due to nialic^nant disease, 
168 
Fenestra ovalis, 43, 57 
Fibroma of auricle, 113 
Fibromata, 203, 280 
diagnosis of, 204 
symptoms of, 204 
treatment of, 204 
Fibro-myxomatous polypi, 203 
symj)toms of, 203 
treatment of, 203 
Fissures of Santorini, 34 
Fistula auris c(mjjfenita, 103 
Floor cells, 61 
Foramen ovale, 44, 57 
rotundum, 44 
stylo-mastoid, 44 
Forceps, foreign-body, 76, 137 
Fossa of antihelix, 32 

subarcuata, 305 
Fovea hemisj)herica, 57 
Free incision in drumhead, 174 
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Frog face, due to a fibroma in 

njisopharynx, 204 
FroHt-bite of auricle, 109 

treatment of, 109 
FuruDCulosis of external auditory 

canal, 119 

G ALTON whistle, 95, 4*20 
Ganglion spirale, 59 (Plate 
if.) 

(jrottstein curette, 184 
Gradle forceps, 184, 185 
Gruber's method of inflation of 
middle ear, 86 

speculum, 78 

tenotome, 237 

H^EMATOMA, appearances of, 
103 
auris, or othsematonia, 103 
causes of, 103 

deformity resulting from, 104 
treatment of, 104 
Hair cells, outer and inner, 01 
llead-mirror, 68 
Hearing distance, 93 

tuning-fork for testing the, 94 
watch for testing the, 91 
Helicotrema of Bi-eschetins, 59 
Helix, 32 

Hemorrhage after excision of 
tonsils, 190 
from ear, 138 
into labyrinth, 409 
Henson's cells, 61 
Herpes zoster of auricle, 1 13 
of external auditory eanal, 
128 
Hewitt's apparatus for washing 
out the attic, 263 
incus-hook, 267 
Hooper's forceps, 184 
method of removing adenoids, 
183 
Horsley's instrument for explor- 
ing brain, 372 
Hydrops ex vacuo, 156 
Hjrpenemia of auricle, 107 
treatment of, 107 
of labyrinth, 408 
causes of, 408 



Hypeni'mia of labyrinth, diag- 
nosL< of, 409 
symptoms of, 408 
treatment of, 409 
IIy[)enestbesiia acusticni, 220, 422 
Hy|)ero8>toses of external meatus, 
'139 

TNCISl'RA intertragica, 32 

1 Incite, 45 

Infari'tions <lue to sinus thrt)m- 
Imisls 381 

Inflation, foivible, danger of rui>- 
tui*e of drumhead fnmi, 90 

Influenza a cause of mastoid dis- 
ease, 309, 310,312 

Ingrowing hairs in external 
meatus, 138 

Inspissate<l cerumen, 129 

InteiTial ear, 5(> 

Intracranial complications, 351 

Intravenous injection of nt>rnial 
sidine solution (llaiv), 394 

Io(b)fonn gauze as a dres.sing in 
mastoid distntse, 3;V) 

TACOBSOX'S nerve, 49 
•J Jugular fossa, 43, 298 

T/F.LOinof auricle, 113 

IV Knife for incising membra na 

tynipani and tor dividing 

adhesions, 2()() 
Konig hkIs, 95, 407, 420 
Kiistei-'s method, 344 

T ARH'M tympanicum, 59 
I J vestibulare, 59 
Labyrinth, 56 

ana'inia of, 109 

blocwl-supply of, 63 

concussion of, due to injurv, 
1 16 

disease of, due to acti(^n of 

drugs, lis 

hemorrhage into, 409 

hypeneiuia of, 40S 

iuflanunation of, 411 

nieiubr.mous, ()2 

syphilis of, 416 
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Ljibyrinthine disease due to ac- 
tion of drugs, 418 
Lamina spiralis, 58 
membranous, 59 
osseous, 58 
Laminated epithelial plugs, or 

keratosis obturans, 130 
Leiter coil, 319 
Leiter's electric lamp, 71 
Leptomeningitis, 396 
acute, due to cerebral abscess, 

367 
puinilent, 397 
diagnosis of, 398 
prognosis of, 399 
symptoms of, 397 
treatment of, 399 
serous, 397 
Leucocytosis, 365 
Levator palati muscle, 52 
Ligamentum spimle, 59 
Ligation of internal jugular vein, 

385, 387, 389, 393 
Lobule, 31 
cleft, due to wearing brass ear- 
rings, 103 
Tj()ffler bacillus in middle-ear dis- 
ease, 310 
Lucac's ])ressure [)robe, 229 
Lumbar j)un('ture, 39S 
Lupus of auricle, 113 
Lusehka's tonsil, 180 
Lymphatics of scalj^, 377 

MACEWKN'S buri-s, 333 
Mackenzie's huH's-eve lens 
and reHector, ()9 
tonsil lotome, 191 
Macula acustica, (52 
Malignant disease a cause of 
acute purulent otitis media, 
1()7 
Malleus, 44 

excision of handle of, 2oS 
fnu'ture of handle of, 14<S 
short ])rocess of, \(), 7S 
Massage, vibratory, 22S 

IIonnnel's229 ' 
Masseur of Delstanche, 79 
Mastoid abscess in children, i)I 1 
antrum, 44, 29S, 305 



Mastoid cells, inflammation of, 

acute, due to 
acute suppu- 
rative otitis 
media, 308 
causes of, 309 
course of, 312 
micro - organ- 
isms in, 315 
prognosis of, 

317 
symptoms of, 

310 
treatment of, 
317 
primaiy acute inflammation 
of, 307 
causes of, 307 
differential diagnosis 

of, 308 
prognosis of, 308 
symptoms of, 307 
treatment of, 308 
disease, blood-clot in, 336 

due to chronic purulent 
otitis media, 338 
causes of, 339 
diagnosis of, 340 
])rogn<)sis of, 341 
symptoms of, 339 
treatment of, 341 
danger fi'om use of blisters 

in, 319 
diagnostic sym]>toms of, 311 
due to diabetes, 343 
due to exanthematous dis- 
eases, 320, 321 
due to removal of adenoid 

ii^rowths, 324 
due to teething, 324 
early operation in, 313 
facial ])aralysis in, 313, 338 
followiufi: excision of ade- 
noids, 18() 
free incision of drumhead in, 

314, 31 S, 320 
idoform ^auze dressing in, 






micr(>-orL,^'niisms in, 315 
sccondaiy o])eration in, 336 

o])eration, :)2S 
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Mastoid operation, lines of incis- 
ion in, 331 
operations, injury to dura in, 
336 
to sigmoid sinus in, 334 
lines of incision in, 332 
periosteum, inflammation of, 
primary, 305 
causes of, 306 
symptoms of, 306 
treatment of, 307 
by artificial leech, 307 
by Leiter coil, 307 
process, 53, 296 
acute inflammation of, 308 
anatomy of, 297 

in children, 297 
danger of delay in operations 

on, 327 
diploetic variety of, 54, 303 
diseases of, 296 
pneumatic diploetic variety 
of, 303 
varieties of, 54, 303 
primary acute inflammation 

of, 307 
sclerosed, 342 

treatment of, 342 
sequestra from, 293, 294 
tip, tenderness on pressure 

over, 326, 327 
vein, 301, 377 
Mastoiditis externa, 305 

interna, 307 
Masto-squamosal suture, 314 
Mathieu tonsiUotome, 192 
Meatus, external, adhesions of, 
139 
blood-supply of, 37 
contractions of, 139 
exostoses in, 139, 141 
hyperostoses in, 139 
ingi'owing hairs in, 138 
isthmus of, 38 
neiTous distribution of, 37, 

38 
or external auditor}^ canal, 35 
sarcoma attached to, 278 
Membi-ana basilaris, 59 (Plate 
III.) 
reticularis, 61 



Membrana tectoria, 60 
tympani, 39, 78 
anterior folds of, 78 
artificial, 268 

opening in, 235 
flaccida, or ShrapnelFs mem- 
brane, 41, 78 
injuiies of, 144 
diagnosis of, 145 
prognosis of, 146 
treatment of, 147 
normal, 41 
posterior fold of, 78 
progressive growth of der- 
moid layer of, 242 
section of posterior fold of, 
236 
vibrans, 78 
Membrane of Corti, or membrana 
tectoria, 60 
of Kolliker, 61 
of Reiasner, 60 
Membiunous labyrinth, 62 
Meniere's disease, 412 
causes of, 413 
prognosis of, 414 
symptoms of, 413 
treatment of, 414 
Method of incising the drumhead 

when bulging, 174 
Meyer's annular knife for ex- 
cision of adenoid growths, 182 
Micro-organisms in acute puru- 
lent otitLs media, 173 
Microtia, 99 
Middle ear, 39 

gi-anulations and polvpi of, 

277 
paths of infection of, 299 
tuberculosis of, 25(> 
MoUuscum fibrosnni of auricle, 

113 
Mouth-breathing due to adenoids, 

181 
Mucous polypi of middle ear, 278 
Mumps, 415 

Muscle, attollens aurem, 32 
attnihens aurem, 32 
of auricle, 32 
levator palati, 52 
retrahens aurem, 33 
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Muscle, stapedius, 47 
tensor psilati, 52 

tympani, -44, 47 
Myringitis, acute, 143 

symptoms of, 143 

treatment of, 144 
chronic, 144 

symptoms of, 144 

treatment of, 144 
Myxofibroma of auricle, 113 
Myxomata, 289 

NASAL pai^ages, appearance of 
normal, 80 
diseases of, 178 
polypi, 201 

treatment of, 202 
septum, cartilaginous, deviation 
of, 205 
diagnosis of, 206 
symptoms of, 205 
treatment of, 200 
Nasophaiynx, 153 
appearance of normal, 80 
digital examination of, 153 
Nerve, auditory, 64 
chorda tympani, 45 
-deafness, 403 
facial, 55 
Jacobson's, 49 
supply of auricle, 37 
of external meatus, 37 
of tympanum, 49 
New growths affecting the inner 

ear, 421 
Normal saline solution, intraven- 
ous injection of, 394 
Nose, examination of, 198 

OSSEOUS erosion of tvmpanic 
roof, 851 
meatus, 85 
Ossicles, or ossicula, 44 

excision of, 234,^ 288, 272 
Ossification of auricle, 113 
Otalgia, 244 
Othsematoma, 103 
Otitis externa circumscripta acu- 
ta, 119 
causes of, 119 
diagnosis of, 121 



Otitis externa circumscripta acu- 
ta, symptoms of, 119 
treatment of, 121 
crouposa, 123 
diffusa acuta, 116 
causes of, 116 
symptoms of, 116 
treatment of, 118 
chronica, 117 
diphtheritica, 124 
hsemorrha^ica, 122 
interna or inflammation of laby- 
rinth, 411 
causes of, 411 
diagnosis of, 412 
media acuta, or acute inflam- 
mation of middle ear, 148 
acute catarrhal, 148 

purulent, 159 
catarrhalis acuta, 148 

appearance of membrana 

tympani in, 148, 152 
causation of, 149 
symptoms of, 150 
treatment of, 153 
chronica, 211 

exudative variety of, 211 
sclerotic variety of, 211 
adhesions in, 213 
anchylosis of ossi- 
cles in, 214 
appearances of mem- 
brana tvmpani in, 
216 
atrophic changes of 
drumhead in, 218 
causes of, 215 
diagnosis of, 221 
heredity in, 215 
obliteration of attic 

in, 213 
prognosis of, 222 
symptoms of, 218 
ti*eatment of, 224 
subacuta, 155 
treatment of, 157 
ch ron i c catarrhal, 211 

purulent, 246 
purulenta acuta, 159 

appearances of mem- 
brana tympani in, 161 
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Otitis media purulenta acuta, com- 
plications of, 164 
coui-se of, 164 
diagnosis of, 167 
etiology of, 160 
free incision in, 174 
mici'O-organisms in, 173 
pathology of, 159 
permanent disturbances 

of hearing in, 165 
prognosis o^ 169 
symptoms of, 163 
treatment of, 171 
use of powders in, 176 
chix>nica, 246 

anatomical appearances 

of, 247 
appearances of external 
auditory canal in, 
250 
of membitina tympani 
in, 250 
character of discharge 

^ in, 249 
diagnosis of, 254 
perforation in Shrap- 
nelPs membrane in, 
252 
prognosis of, 254 
symptoms of, 248 
treatment of, 256 

by Blake's middle-ear 

syringe, 263 
by caustic applica- 
tions, 260 
by excision of carious 

ossicles, 265 
by Hewitt's apparatus, 
* 263 
by instillation of alco- 
hol, 259 
of astringent solu- 
tions, 258 
by insufflation of pow- 

dei"s, 259 
by sharp spoons, 202 
by syringing throui^h 
Eustiichian tube, 
257 
by wick method, 260 
subacute catarrhal, 155 



Otoliths, 62 
Otomycosis, 125 

aspergillus flavus, 125 
fumigatus, 125 
niger or nigricans, 125 

etiology of, 125 

symptoms of, 126 

treatment of, 127 
Otophone, 430 
Ozsena, 200 

treatment of, 200 

PAEACUSIS Willisiana, 220 
Parietal clot, 379 
Parotiditis due to inflammation 

of external meatus, 297 
Perichondritis auriculse, 105 
appearances of, 105 
deformity resulting from, 106 
treatment of, 106 
Perilymph, 62 
Petroso-squamosal suture, 42, 337, 

352 
Phaiynx, appearance of normal, 

80^ 
Physiology of hearing, 64 
Plexus, tympanic, 49 
Pneumococci a cause of mastoid 

disease, 390 
Pneumonia a complication of 

mastoid disease, 322 
Politzer's acoumeter, 92 
artificial membra na tympani, 

269 
bag, 85 
eyelet, 236 
forceps, 266 
head-mirror, 68 

method of inflation of middle 
ear, 83^ 
of removing fluid from tym- 
panum, 157 
periosteal elevator, 330 
ring-knife, 284 
sliarj) spoons, 262 
speculum, 73 
Polyotia, 100 

{)j)cnition for, 101 
Polypi, fibro-myxomatous, 203 
mucous, 202 
nnsjil, 201 
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Polypi of external auditory canal, 
127 
of naso-phar^mx, 203 
Porrigo contagiosa of auricle, 113 
Primary dis^ise of bony laby- 
rinthine capsule, 419 
symptoms of, 419 
treatment of, 420 
Processus cochlearifomud, 47 
Prominentia spiralia, 60 
Promontory, 43 
Prussak's space, 46, 47 
Pyaemia, 400 
causes of, 401 
symptoms of, 401 
Pyramid, 44 

RAEEFACTEUR, or maaseur 
of Delstanche, 79 
Becumbent method of removing 

adenoids, 185 "" 
Beid's base line, 375 
Keissner, membrane of, 60 
Report of case of sinus thi*ombo- 

sis in child, 385 
Betraliens aurem muscle, 32 
Bhinitis, 197 

atrophic, 199 

chronic atrophic, 199 
nasopharyngeal, 200 

hypertrophic, 197 
Rhinoscopy, anterior, 193 

posterior, 194 
mirror for, 81 
Rhode's' audiphone, 430 
Rinne's test, 96 
Rivinian segment, 35 
Rongeur forceps, 375 

SACCULE, ()2 
Saline sohition, noi*mal, 395 
Sea la media, 59 (Plate II.) 

tympani, 59 

vestibiili, 59 
Scarificator, 171 
Schwabach's test, 96 
Schwartze's chLsels and gouges, 

382 
Schwartze-vStacke operation, 348 
Sclerotic otitis medin, 215 
Sebaceous cyst of auricle, 113 



Seborrhoea of external auditoiy 

canal, 128 
Semicircular canals, 57 

functions of, 65 
Septicaemia, 400 
causes of, 400 
symptoms of, 401 
Sero-mucous catarrh, 156 
prognosis of, .156 
symptoms of, 156 
treatment of, 157 
Sharp curettes, 284 

spoons, 333 
ShrapnelPs membrane, 41, 78 

perforation in, 252, 262 
Siegle's pneumatic speculum, 79 
Sigmoid groove, defects in, 305 
sinus, 343 
knee or anterior convexity 
of, 377 
Sinus thrombosis due to acute 
otitis media, 390 
re^establishment of blood- 
current in, 393 
time to op^ute in, 388 
Sound-conducting apparatus, 30 
-perceiving apparatus, 30 
diseases of, 403 
Specula, aural, 73, 74 
Spina suprameatum, 55 
Stacke opei-ation, 345 

modifications of, 350 
Stapedectomy, 238 

alamiing symptoms following, 
241 
Stapedius muscle, 47 
Stapes, 45 

excision of, 238 
Steel finger-nail for removing 

adenoids, 186 
Sterilizer, 329 
Streptococci in brain abscess, 374 

in sinus thrombosis, 390 
Stria vascularis, 59 
Stylo-mastoid foramen, 44 
Sulcus spiralis extemus, 59 
intemus, 59 
tympanicus, 40 
Suppurative leptomeningitis due 

to osseous erosion, 352 
Suture, petroso-squamosal, 42 
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Symptoms of Meniere's disease 

due to middle-ear disease, 410 
Syphilis of external auditory 

canal, 124 
of labyrinth, 416 

diagnosis of, 417 

prognosis of, 417 

symptoms of, 416 

ti*eatment of, 417 
Syphilitic diseases of aui'icle, 114 

TEETHING a cause of acute 
purulent otitis media, 160 
Tegmen tympani, defects in, 299 
Temperature-chart, brain abscess, 
360, 361 
mastoiditis, acute, and pneu- 
monia, 322 
sinus thrombosis, leptomen- 
ingitis, 399 
thrombosis, sigmoid sinus, 
384 
Temporal bone, caries of, 288 
cholesteatoma of, 273 
diagnosis of, 275 
pathology of, 274 
symptoms of, 274 
treatment of, 275 
necrosis of, 288 
causes of, 288 
frequency of involvement 
of different portions, 314 
prognosis of, 292 
symptoms of, 291 
treatment of, 293 
Temporo-sphenoidal abscess, 357 
causes of, 357 
prognosis of, 368 
symptoms of, 359 
treatment of, 370 
Tenotomy of tensor tympani mus- 
cle, 237 
Tensor palati muscle, 52 
Tests for hearing, 91 
Thrombosis of sigmoid and other 
sinuses, 375 
course of, 381 
diagnosis of, 388 
diflerent types of, 387 
pathology of, 353, 379 
prognosis of, 391 



Thrombosis of sigmoid and other 
sinuses, symptoms of, 
381 
time to opeiute, 388 
treatment of, 391 
Thrombus, 375 
obstructing, 361 
primary or marasmic, 378 

causation of, 378 
secondary or infective, 378 
causes of, 378 
micro-organisms in, 379 
Tinea tonsurans of auricle, 113 
Tongue depressor, 195 
Tonsils, enlai-ged, 188 
causes of, 189 
symptoms of, 189 
tonsillotomy for, 190 
treatment of, 189 
excision of, hemorrhage from, 
192 
Toxic effects of iodoform gauze, 

374 
Toynbee's artificial membiune, 

269 
Tragus, 32 

Treatment of acute circumscribed 
inflammation of external 
auditory canal, 121 
diffuse inflammation of ex- 
ternal auditory canal, 118 
inflammation of mastoid cells 
occurring in connection 
with acute purulent otitis 
media, 317 
of adenoid growths, 182 
of adhesions and contractions 

of external meatus, 140 
of anaemia of labyrinth, 409 
of bmin abscess, 370 
of caries and necrosis of tem- 

ponil bone, 293 
of cerebellar abscess, 374 
of cerumen inspissjitum, or in- 
spissated cerumen, 131 
of cholesteatoma of tenipoi-al 

bone, 275 
of chronic atrophic catarrh, 200 
hypertrophic catarrh, 19S 
nasopharyngeal catarrh, 201 
of deaf-nuitism, 425 
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Treatment of dennatitis of auricle, 
107 

of deviation of cartilaginous 
nafial septum, 206 

of disease of middle and in- 
ternal ear due to mumps, 415 

of eczema of auricle. 111 

of enlarged tonsils, 189 

of erysipelas of auricle, 109 

of exostoses of external meatus, 
141 

of extradural abscess, 356 

of fiacial paralysis due to caries 
of temporal bone, 295 

of fibroma of auricle, 113 

of fibromata of nasopharynx, 
204 

of fibro-myxomatous polypi of 
nasopharynx, 203 

of foi*eign l)odies in ear, 135 

of frost-bite of auricle, 109 

of furunculosis of external au- 
ditory canal, 121 

of granulations of middle ear, 
283 

of hsematoma auris or othema- 
toma, 104 

of hypei"8emia of auricle, 107 
of labyrinth, 409 

of increased pressure of laby- 
rinthine fluid, 411 

of injuries of membi'ana tym- 
pani, 147 

of leptomeningitis, 399 

of mastoid disease in connec- 
tion with chronic purulent 
otitis media, 341 

of M^niSre's disease, 414 

of myringitis, acute, 144 
chronic, 144 

of nan'owing and stricture of 
Eustachian tube, 238 

of na^sal polypi, 202 

of otitis externa circumscripta 
acuta, ]2] 
diffusa acuta, ]18 
media, catarrhalis acuta, 
153 
chronica, 224 
subacuta, 157 
purulenta acuta, 171 



Treatment of otitis externa media 
purulenta chronica, 256 
of otomycosis, 127 
of ozsena, 200 

of perforation of drumhead, 271 
m Shrapnell's membrane, 
253,262 
of perichondritis auiiculse, 106 
of polypi of middle ear, 285 
of primary acute inflammation 
of mastoid cells, 308 
disease of bony labyrinthine 
capsule, 420 
of primary inflammation of 

mastoid periosteum, 306 
of sclerosed mastoid process, 

342 
of sebaceous cyst of auricle, 113 
of sero-mucous catarrh, 157 
of syphilis of labyrinth, 417 
of temporo-sphenoidal abscess, 

370 
of thrombosis of sigmoid and 

other sinuses, 391 
of tumors of auricle, 113 
Trephining for abscess in tem- 
poro-sphenoidal lobe, 370 
for cerebellai* abscess, 374 
Tubal catarrh, 157 
Tuberculosis of middle ear, 256 
Tumoi's, sebaceous, of external 

auditoiy canal, 128 
Tuning-fork, Blake's, 95 
-forks for testing hearing dis- 
tance, 94 
Tympanic cavity, 39 

epithelial masses in, 273 
plexus, 49 
Tympanotomy, exploratory, 243 
Tympanum, blood-supply of, 48 
description of, 39 
nei*vous distribution of, 49 

UMBO, 40, 77 
Urates, deposition of, in 
auricle, 113 
Utricle, 62 

YALSALVIAN method of in- 
V flation of middle ear, 83 
Vestibule, 56 
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ABBOn? (A. a). PSmCIPLES OF BACTERIOLOGY: a Pnustieal 
Kaniial for ^dente and Physieiaiui. Fiftib edition thoronghly 
rerifled and greatiy enlaiffed. In <»ie handsome 12mo.yol. of 585 pages, 
with 109 engray., of whi<m 26 are colored. Cloth, $2.75, ne6. 



cessftilly. To those who require a 
oondensed yet nevertheless oomplete 
work upon Bacteriology we most 
cordially recommend it. — The Thera- 
peutie waeUe, 



One of its most attraetiye charac- 
teristics is that the directions are so 
clearly given tiiat anyone with a 
moderate amount oflaboratory train- 
ing can, with a litfle care as to 
dcHtoil, make his experiments suc- 

AMEBIOAN STSTEM OF PRAOXIOAIi BfBDICINX:. A SYS- 
TEM OF PRACTICAL MEDICINK In contributions by Various 
American Authors. Edited by Alfbsd L. Loomis, M.I>., LL.D., 
and W. Oilman Thompson, m. B. In ibur very handsome octayo 
volumes of about 900 pages each, fhlly illustrated. Complete tffork 
now ready. Per volume, cloth, $5; leather, |6; half Morocco, $7. 
For idle 6y tubseription only. Prospectus ftee on application. 



Every chapter is a masterpiece of 
completeness, and is particularly ex- 
cellent in regard to treatment, many 
original prescriptions, formulse, 
charts and tebles oein^ given for the 
guidance of the practitioner. 

"The American System of Medi- 



cine" is a work of which every 
American physician may reasonably 
feel proud, and in which eveiy prac- 
titioner will find a safe and urust- 
worthy counsellor in the daily re- 
sponsibilities of practice.— 27^ Ohio 
Medical Jov/mat, 



AMEBIOAN S YSTE2M OF DEN13STRY. In treatises hj various 
authors. Edited by WiLBUB F. Litch, M.D., D.D.S. In three very 
handsome super-royal octavo volumes, containing about Z^OO pages, 
with 1873 illustrations and many fhll-page plat^. Per vol., cloth, 
$6; leather, $7 ; half Morocco, $8. For sale by subioription only. Pros- 
peotus free on application to the Publishers. 

AMERICAN TEXT-BOOKS OP DENTISTRY. In Contribu- 
tions by Eminent American Authorities. In two very handsome 
octavo volumes, richly illustrated : 

PROSTHETIC DENTISTRY. Edited by Charles J. EssiG, M.D., 
D.D.S., Professor of Mechanical Dentistry and Metallurgy, Department 
of Dentistry, University of Pennsylvania, Philadelphia. New (2d) 
edition. 807 pages, 1089 engravings. Cloth, $6; leather, $7. Net. 



No more thorough production will 
be found either in this country or in 
any country where dentistry is un- 
derstood as a part of civilization. — 
TTie International Dental Journal. 



It is up to date in every particular. 
It is a practical course on prosthetics 
which any student can take up dur- 
ing or after college. — Dominion Den- 
tal Journal, 



OPERATIVE DENTISTRY. Edited by Edwabd C. Kibk, D.D.S., 
Professor of Clinical Dentistry, Department of Dentistry, University 
of Pennsylvania. New (2d) edition. 867 pages, 897 engravings. 
Cloth, $6.00 ; leather, $7.00. Net, 



Written by a number of practi- 
tioners as well known at the chair 
as in journalistic literature, many of 
them teachers of eminence in our 
colleges. It should be included in 
the list of text- books set down as 
most useful to the college student.— 
The Dental News, 



It is replete in every particular 
and treats the subject in a progressive 
manner. It is a book that every 
progressive dentist should possess, 
and we can heartily recommend it 
to the profession. — 7%« Ohio Dental 
Journal, 
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cology edited by Matthew D. Mann, A. M., M. D., and Obstetrics 
edit^ by Barton C. Hirst, M. D. In four large octavo volumes 
comprising 3612 pages, with 1092 engravings, and 8 colored plates. Per 
volume, cloth, $6 ; leather, $6 ; half Bussia, $7. For sale by subscrip- 
tion only. Prospectus free on application to the Publishers. 

AMERICAN TEXT-BOOK OF ANATOMY. See Gernsh, page 11. 

AliliEN (HARRISON). A SYSTEM OF HUMAN ANATOMY; 
WITH AN INTRODUCTORY SECTION ON HISTOLOGY, by 
E. O. Shakespeare, M.D. Comprising 813 double-columned auarto 
pages, with 380 engravings on stone, 109 plates, and 241 wooa cuts 
m the text. In six sections, each in a portfolio. Price per section, $3.50. 
Also, bound in one volume, cloth, $23. Sold by subscription only. 

A PRACTICE OF OBSTETRICS BY AMERICAN AU- 
THORS. See Jewett, page 17. 

A TREATISE ON SURGERY BY A3IERICAN AUTHORS. 

FOR STUDENTS AND PRACTITIONERS OF SURGERY AND 
MEDICINE. Edited by Roswell Park, M.D. See page 22. 

ASHHURST (JOHN, JR.). THE PRINCIPLES AND PRACTICE 
OF SURGERY. For the use of Students and Practitioners. Sixth 
and revised edition. In one large and handsome octavo volume of 
1161 pages, with 666 engravings. Cloth, $6 ; leather, $7. 



As a masterly epitome of what has 
been said and done in surgery, as a 
succinct and logicaJ statement of the 
principles of the subject, as a model 



text-book, we do not know its equal. 
It is the best single text-boot of 
surgery that we have yet seen in this 
country. — New York Post- Graduate. 



A SYSTEM OP PRACTICAL. MEDICINE BY AMERICAN 
AUTHORS. Edited by William Pepper, M. D., LL. D. In five 
large octavo volumes, containing 5573 pages and 198 illustrations. Price 
per volume, cloth, $5 ; leather $6 ; half Russia, $7. Sold by subscrip- 
tion only. Prospectus free on application to the Publishers. 

ATTFIBLD (JOHN). CHEMISTRY ; GENERAL, MEDICAL AND 
PHARMACEUTICAL. Sixteenth edition, specially revised by the 
Author for America. In one handsome 12mo. volume of 784 pages, 
with 88 illustrations. Cloth, $2.50, net. 

It is replete with the latest inform- been adopted, bringing the work into 
ation, and considers the chemistry of close touch with the latest United 
every substance recognized officially States PhamMco^oeia, of which it is 
or in general practice. The modern a worthy companion. — The Pittsburg 
scientific chemical nomenclature has Medical Review. 

BARNES (ROBERT AND FANCOURT). A SYSTEM OF OB- 
STETRIC MEDICINE AND SURGERY. Octavo, 872 pages, with 
231 illuB. Ch)th. $5 ; leather, $6. 

BACON (GORHAM). ON THE EAR. New (2d) edition. One 12nio. 
volume, 422 pages, 114 engravings and 3 colored phites. Cloth, 
n^t, $2.25. 

It is thebest manual upon otology. ; dents of medicine — Cleveland J>i(r- 
Au intensely practical book for stu- 1 nal of Medicine. 
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BAIiLENGER CW. li.) AND ^TIPPERN rA. G.). A POCKET 
TEXT-BOOK OF DISEASES OF THE EYE, EAK, NOSE AND 
THBOAT. In one handsome 12ido. Tolome of .325 padres, with 1-1'^ 
illustrations, and 6 eolored plates. Ju4i ready. Cloth, $2.rK>, nrt : 
limp leather, $2.^X ntt. Lea's Series of Pocket Text-boot^, edited by 
Bebx B. Gallaudet, M. D. See p. 17. 

BARTHOLOW (ROBERTS). CHOLERA; ITS CAUSATION, PRE- 
VENTION AND TREATMENT. In one 12mo. Tolmne of 127 pages, 
with 9 illustrations. Cloth, $1.25. 

BlIililNGS (JOHN S.). THE NATIONAL MEDICAL DICTIONARY. 
Incloding in one alphabet English, French, German, Italian and 
Latin Technical Terms used in Medicine and the Collateral Sciences. 
In two Tery handsome imperial octavo volumes containing 1574 
pages and two colored plates. Per yolome, cloth, $6 ; leather, $7 ; 
naif Morocco, $8.50. For tale by subscription only. Specimen pages 
on application to the publishers. 

BLACK (D. CAMFBEXili). THE URINE IN HEALTH AND 
DISEASE, AND URINARY ANALYSIS, PHYSIOLOGICALLY 
AND PATHOLOGICALLY CONSIDERED. In one 12mo. volume 
of 256 pages, with 73 engravings. Cloth, $2.75. 

A concise, yet complete manual, ' Concise, practical, clinical, well 
treating of the subject from a prac- illustrated and well printed. — Mary- 
tical and clinical standpoint. — The land Medical Journal. 
Ohio Medical Journal. 

BLOXAM (C. li.). CHEMISTRY, INORGANIC AND ORGANIC. 
With Experimeuts. New American from the fifth London editiou. 
In one handsome octavo volume of 727 pages, with 292 illustratious. 

Cloth, $2; leather, $3. 

BliUCE rj. MITCHELL). MATERIA MEDICA AND THERA 
PEUTICS. New (r)th) edition. In one 12mo. volume of 000 pages 
Cloth, II.-tO, net. See Student's Series of Manitals, page, 27. 

This new edition increases the is a jrood one for the student and ;js 

value and more firmly estal»lishes a busy man's reference. — JIfdical 

the reputation of a work alreadv Rrrieir of Reviews. 
known and appreciated. The hook 

P1UNCIPJ.es of TREATMENT. In one octavo volume of G_'5 

pages. Cloth, $.'{.75, net. 

One of the most useful books in facts, and receive numerous valuable 

which the j)ractitioner can invest, suggestions that he can carry with 

It is a book worthy of reading from him to the bedside for the gotxl of 

cover to cover ; for if he does so with his patient. — Virginia Medical >)emi- 

studiouH intent, he will learn many Monthly. 

BRYANT (THOMAS). THE PRACTICE OF SURGERY. Fourth 
American from the fourth English edition. In one imperial octavo vol. 
of 1040 pages, with 727 illustrations. Cloth, $6.50; leather, $7.50. 

nilHCHARD (HENRY H.). DENTAL PATHOLOGY AND THER- 
APEUTICS. Handsome octavo, 575 pages, with 400 illustrations;. 
(Moth, net, $5.C0 ; leather, net, $G.OO. 
In th(i treatment of the subject the a valuable text-book on a subject 
method |)ursued by the author is which has heretofore not been adt - 
logical and sequential. The work is quately represented. — Dental Co.^nn s 
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BURNETT (CHARIiES H.). THE EAR : ITS ANATOMY, PHYSI- 
OLOGY AND DISEASES. A Practical Treatise for the Use of 
Students aud Practitioners. Second edition. In one 8vo. volume of 
580 pages, with 107 illustrations. Cloth, $4 ; leather, $5. 

CARTER (R. BRUDENELiL) AND FROST (W. ADAMS). OPH- 
THALMIC SURGERY. In one pocket-size 12mo. volume of 559 
pages, with 91 engravings and one plate. Cloth, $2.25. See Series of 
Clinical Manuahj page 25. 

CASPARI (CHARLES JR.). A TREATISE ON PHARMACY. 
For Students and Pharmacists. In one handsome octavo volume of 
680 pages, with 288 illustrations. Cloth, $4.50. 

The author's duties as Professor j student who cannot understand must 
of Theory and Practice of Pharmacy i be dull indeed. The book is full of 
in the Maryland College of Phar- new, clean, sharp illustrations,which 



maey, and his contact with students 
made him aware of their exact 
wants in the matter of a manual. 
His work is admirable, and the 

CHAPMAN (HENRY C). A TREATISE ON HUMAN PHYSI 
OLOGY. New (2d) edition. In one octavo volume of 921 pages 
with 695 illustrations. Cloth, $4.25 ; leather, $5.25, net. 



tell the story frequently at a glance. 
The index is full and accurate. - 
National Druggist. 



In every respect the work fulfils 
its promise, whether as a complete 
treatise for the student or as an ad- 



mirable work of reference for the 
physician. — North Carolina Medical 
Journal. 



CHARLES (T. CRANSTOUN). THE ELEMENTS OF PHYSIO- 
LOGICAL AND PATHOLOGICAL CHEMISTRY. Octavo, 451 
pages, with 38 engravings and 1 colored plate. Cloth, $3.50. 

CHEYNE (W. WATSON). THE TREATMENT OF WOUNDS, 
ULCERS AND ABSCESSES. In one 12mo. volume of 207 pages. 



Cloth, $1.25. 

One will be surprised at the 
amount of practical and useful in- 
formation it contains; information 
that the practitioner is likely to 



need at any moment. The sections 
devoted to ulcers and abscesses are 
indispensable to any physician. — 
The Charlotte Medical Journal. 



CHEYNE (W. W.) AND BURGH ARD (F. F.). SURGICAL 
TREATMENT. In seven octavo volumes, illustrated. Now ready. 
Volume 1, 299 pages and 66 engravings. Cloth, $3.00 net. Volume 2, 
382 pa^es, 141 engravings. Cloth, $4.00 net. Vol. 3, 305 pages, 100 
engravings. Cloth, $3.50, net. Vol. IV., 383 pages, 138 engravings. 
Cloth, $3.75, net. Vol. V., in press. 

The book is especially strong from ment receives a very large share oi 



the practical point of view, and con 
tains many useful hints, often upon 
minor details which contribute so 
much to surgical success. Treat- 



attention. The illustrations are clear 
and useful, and the index has evi- 
dently been very carefully made. — 
Medical Record, 



CLARKE fW. B.) AND LiOCKWOOD (C. B.). THE DISSECTOR'S 
MANUAL. In one 12mo. volume of 396 pages, with 49 engravings. 
Cloth, $1.50. See Students' Series of MantuilSf page 27. 

CliEIiAND (JOHN). A DIRECTORY FOR THE DISSECTION OF 
THE HUMAN BODY. In one 12mo. vol. of 178 pages. Cloth, $1.25. 

ClilNIOAIi MANUAXiS. See Series of Clinical Manuals, page 25. 
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CliOUSTON (THOlfAS S.)* CLIKICAL LECTURES ON MENTAL 
DISEASES. New (Gth) cnition. In one oeti^TO volume of 750 pages, 
with 19 colored plates, doth, $4.25, net. 

^at^FoiiSOM's AbHraet of LawisOf U, 8, on OutUtd^ af Interne, octayo, 
il.50, 18 sold in oonjunetion with Ckmtton on Menial JHiea$f$ for 
$5.00, net, for the two works. 

kJUOWES (FRANK). AN ELEMENTABT TREATISE ON PBACTI- 
CAL CHEMIOTRY AND QUALITATIVE INORGANIC ANALY- 
SIS. From the fonrth English edition. In one handsome 12mo. 
▼olume of 387 pages, with 55 engiayings. Cloth, ^.50. 

OOAKIiEir (GORNEXiIUS O.). THE DIAGNOSIS AND TREAT- 
MENT OF DISEASES OF THE NOSE, THROAT, NASO- 
PHARYNX AND TRACHEA. New (2d) edition. In <me 12mo. 
▼olume of 556 pages, with 103 engraving^ and 4 colored plates. Clodi, 
$2.75. net. 
The work is a conyenient and in- 1 may he recommended as a complete 
expensive guide to the entire field of and trustworthy summary of the 
diseases of the nose and throat, which subject. — Medical Newe, 

GOATBS (W. E., JR.). A POCKET TEXT-BOOK OF BACTE- 
RIOLOGY. In one handsome 12mo. yohune of about 350 pu;es, with 
many illustrations. Shortly, Lea*9 Series of Pocket Text-boo&, edited 
by Bbbk B. Gallaitdbt, m. D. See page 17. 

GOATS (JOSEPH). A TREATISE ON PATHOLOGY. In one yol. 
of 829 pages, with 339 engrayings. Cloth, $5.50 ; leather, $6.50. 

COISEMAS (ALFRED). A MANUAL OF DENTAL SURGERY 
AND PATHOLOGY. With Notes and Additions to adapt it to Amer- 
ican Practice. By Thos. C. Stellwagen, M.A., M.D., I).D.S. In one 
handsome octavo vol. of 412 pages, with 331 engravings. Cloth, $3.25. 

COLLINS (C. P.). A POCKET TEXT-BOOK OF MEDICAL 
DIAGNOSIS. In one handsome 12mo. volume of about 350 pages, 
with many illustrations. Shortly. Lea's Series of Pocket Text-books, 
edited by Bern B. Gallaudet, M. D. See page 17. 

COLLINS (H. D.). A POCKET TEXT-BOOK OF ANATOMY. 
In one handsome 12mo. volume of about 400 pages, with many illus- 
trations. Shortly. Lea's Series of Pocket Text-bookSy edited by Bern 
B. Gallaudet, M. D. See page 17. 

COLLINS (H. D.) AND ROCKWELL (W. H.). A POCKET 
TEXT-BOOK OF PHYSIOLOGY. 12mo. of 316 pages, with 153 
illustrations. Just ready. Cloth, $1.50; flexible red leather, $2.00, 
net. Lea's Series of Pocket Text-books, edited by BERN B. Gallau- 
det, M. D. See page 17. 



practitioner with the advances in 
this subject. — TTie Physician and 
Surgeon, 



"Well written and up to date. It 
is a manual admirably adapted to 
teach the beginner the essentials of 
physiology, and to acquaint the 

CONDIE (D. FRANCIS). A PRACTICAL TREATISE ON THE DIS- 
EASES OF CHILDREN. Sixth edition, revised and enlarged. In 
one large 8vo. volume of 719 pages. Cloth, $5.25 ; leather, $6.25. 

CORNEL (V.). SYPHILIS: ITS MORBID ANATOMY, DIAGNO- 
SIS AND TREATMENT. Translated, with Notes and Additions, by 
J. Henry C. Simes, M.D. and J. William White, M. D. In one 
8vo. Yolume of 461 pages, with 84 illustrations. Cloth, $3.75. 
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CROCKETT (M. A.). A POCKET TEXT-BOOK OF DISEASES 
OF WOMEN. In one handsome 12mo. volume of 368 pages, with 
107 illustrations. Cloth, $1.50, net; flexible leather, $2.00, 7)et. 
Lea's Series of Pocket Text-books^ edited by Bern B. Gallaudet, 
M. D. See page 17. 
Thisis, like aJl the other manuals book for practitioners. — St. Louis 

in this series, a most excellent guide Medicalana Surgical Journal. 

for students and a handy reference 

CROOK (JAMES K.J ON MINERAL WATERS OF THE 
UNITED STATES. Octavo, 575 pages. Cloth, $3.50, net. 



of every water of any known medici- 
nal properties. — The Louisville 
Monthly Journal. 



In such a book as this the medical 
profession will find a wonderful ally ; 
it is remarkably complete in every 
detail, giving the results of analyses 

CUIiBRETH (DAVID M. R.). MATERIA MEDICA AND PHAR- 
MACOLOGY. New (2d) edition. In one handsome octavo volume 
of 881 pages, witii 464 illustrations. Cloth, $4.50, net. 

CUSHNY (ARTEIUR R.). TEXT-BOOK OF PHARMACOLOGY. 

New (2d) ed. Handsome 8vo., 732 pp., with 47 illus. Cloth, $3.75, net. 

The best exposition of our knowl- acquainting themselves with the very 



edge of pharmacology which has yet 
been given to the medical public. 
We can cordially recommend it to 
all our readers who are desirous of 



latest knowledge on this very im- 
portant subject. — The Montreal Med- 
ical Journal. 



DAIiTON (JOHN C). A TREATISE ON HUMAN PHYSIOLOGY. 
Seventh edition. Octavo, 722 pages, with 252 engravings. Cloth, 
$5; leather, $6. 

DOCTRINES OF THE CIRCULATION OF THE BLOOD. In 



one handsome 12mo. volume of 293 pages. Cloth, $2. 

DAVENPORT (F. H.). DISEASES OF WOMEN, A Manual of 
Gynecology, For Uie use of Students and Practitioners. New 
(3d) edition. In one handsome 12mo. volume of 387 pages, with 150 
illustrations. Cloth, $1.75, net. 



Dr. Davenport has the happy 
faculty of selecting just those points 
in gynecological tnerapeutics and 
surgery which the student and junior 
practitioner most stand in need of 



knowing, and presents these princi- 
ples in a clear, concise and thorough 
manner. The book can be highly 
commended. — The Medical Age. 



DAVIS (EDWARD P.). A TREATISE ON OBSTETRICS. FOR 
STUDENTS AND PRACTITIONERS. In one very handsome 
octavo volume of 546 pages, with 217 engravings and 30 full-page 
plates in colors and monochrome. Cloth, $5 ; leather, $6. 

From a practical standpoint the thoroughly scientific and brilliant 
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treatise on obstetrics. —Med. News. 
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edition. In one 12mo. volume of 287 pages. Cloth, $1.75. 

DB liA BECHE'S GEOLOGICAL OBSERVER. In one large octavo 
volume of 700 pages, with 300 engravings. Cloth, $4. 
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DERCUM (FRANCIS X., EDITOR). A TEXT-BOOK OK 
NERVOUS DISEASES. By American Authors. In one handsome 
octavo volume of 1054 pages, with 341 engravings and 7 colored 
plates. Cloth, $6.00 ; leather, $7.00. Net, 



The best text-book in any lan- 
guage. — The Medical Fortnightly. 



The most thoroughly up-to-date 
treatise that we have on this subject. 
— American Journal of Insanity, 

DB SGHWEINITZ (GEORGE B.). THE TOXIC AMBLYOPIAS. 

Their Classification, History, Symptoms, Pathology and Treatment. 
Very handsome octavo, 240 pages, 46 engravings, and 9 full^page 
plates in colors. Limited edition, de luxe binding, $4. Net, 

DRAPBR (JOHN O.). MEDICAL PHYSICS. A Text-book for Stu- 
dents and Practitioners of Medicine. In one handsome octayo volume 
of 734 pages, with 376 engravings. Cloth, $4. 

DRUITT (ROBBRT). THE PRINCIPLES AND PRACTICE OF 
MODERN SURGERY. A new American, from the twelfth London 
edition, edited by Stanley Boyd, F. R. C. S. In one large octayo 

volume of 965 pages, with 373 engravings. Cloth, $4 ; leather, $5. 

DUANE (ALEXANDER). A DICTIONARY OF MEDICINE AND 
THE ALLIED SCIENCES. Comprising the Pronunciation, Deriva- 
tion and Full Explanation of Medical, Dental, Pharmaceutical and 
Veterinary Terms. Together with much Collateral Descriptive Mat- 
ter. Numerous Tables, etc. New (3d) edition. Square octavo of 652 
f)ages, with 8 colored plates, with thumb index. Cloth, $3.00, we^ ; 
imp leather, $4.00, net. 

DUDLEY (E. C). THE PRINCIPLES AND PRACTICE OF 
GYNECOLOGY. New (2d) edition. Handsome octavo of 717 pages, 
with 453 illustrations in black and colors, and 8 colored plates. Cloth, 
$5.00, net; leather, $6.00, net; half Morocco, $6.50, net. 



tice of modern gynecology .- 
national Medical Magazine, 



The book can be safelv recom- tice of modern gynecology. — Inter- 
mended as a complete and reliable 
exposition of the principles and prac- 

DUNCAN (J. MATTHEWS). CLINICAL LECTURES ON THE 
DISEASES OF WOMEN. Delivered in St. Bartholomew's Hospital. 
In one octavo volume of 176 pages. Cloth, $1.50. 

DUNHAM (EDWARD K.). MORBID AND NORMAL HIS- 
TOLOGY. Octavo, 450 pages,with 363 illustrations. Cloth, $3.25, net. 



ence 



The best one-volume text or refer- I of published in America. — Virginia 
ce book on histology that we know * Medical Semi- Monthly. 



— NORMAL HISTOLOGY. New (2d) edition. Octavo, 319 pages, 
with 244 illustrations. Cloth, $2.50, net. 
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DUNGLiISON (ROBIiEY). A DICTIONARY OF MEDICAL SCI- 
ENCE. Containing a full explanation of the vaiions subjects and 
terms of Anatomy, Physiology^ Medical Chemistry, Pharmacy, Phar- 
macology, Therapeutics, Medicine, Hygiene, Dietetics, Pathology, Sur- 
gery, Ophthalmology, Otology, Laryngology, Dermatology, Gynecol- 
ogy, Obstetrics, Pediatrics, Medical Jurisprudence, Dentistry, etc., etc. 
Bv ROBLEY DUNGLISON, M. D., LL. D., late Professor of Institutes 
of Medicine in the Jefferson Medical College of Philadelphia. Edited 
by Richard J. Dunglison, A. M., M. D. Twenty-second edition, thor- 
oughly revised and greatly enlarged and improved, with the Pronuncia- 
tion, Accentuation and Derivation of the Terms. With Appendix. 
In one magnificent imperial octavo volume of 13r)0 pages, with thumb 
index. Cloth, $7.00, Net; leather, $8.00, iW. This edition contains 
portrait of Dr. Dunglison. 

The most satisfactory and authori- ' scarcely be measured. — Med. Record. 
tative guide to the derivation, defini- | Pronunciation is indicated by the 
tion and pronunciation of medical j phonetic system. The definitions are 
terms.— 7%cCAaWo«cl/cd.Jb?<ma/. unusually clear and concise. The 

Covering the entire field of medi- : book is wholly satisfactory. — Uni- 
cine, surgery and the collateral j versify Medical Magazine. 
sciences, its range of usefulness can 

EDES (ROBERT T.). TEXT-BOOK OF THERAPEUTICS AND 
MATERIA MEDICA. In one 8vo. volume of 544 pages. Cloth, $3.50 ; 
leather, $4.50. 

EDIS (ARTHUR W.). DISEASES OF WOMEN. A Manual for 
Students and Practitioners. In one handsome 8vo. volume of 576 pages, 
with 148 engravings. Cloth, $3 ; leather. $4. 

EGBERT (SENECA). A MANUAL OF HYGIENE AND SANI- 
TATION. New (2d) edition. In one 12mo. volume of 427 pages, 
with 77 illustrations. Cloth, Net^ $2.25. 



It is written in plain language, 
and, while primarily designed for 
physicians, it can be studied with 
profit by any one of ordinary intel- 



ligence. The writer has adapted it 
to American conditions, and his 
suggestions are, above all, practical. 
— The New York 3Iedical Journal. 



ElililS (GEORGE VINER). DEMONSTRATIONS IN ANATOMY. 
Eighth edition. Octavo, 716 pages, with 249 engravings. Cloth, 
$4 26; leather, $5.25. 

EMMET (THOMAS ADDIS). THE PRINCIPLES AND PRAC- 
TICE OF GYNECOLOGY. Third edition. Octavo, 880 pages, with 
150 original engravings. Cloth, $5 ; leather, $6. 

ERIGHSEN (JOHN E.). THE SCIENCE AND ART OF SUR- 
GERY. Eighth edition. In two large octavo volumes containing 
2316 pages, with 984 engravings. Cloth, $9 ; leather, $11. 

BSSIG (CHARLES J.). PROSTHETIC DENTISTRY. See American 
Text-Books of Dentistry, page 2. 

EVANS (DAVID J.). A POCKET TEXT-BOOK OF OBSTETRICS. 
In one handsome 12mo. volume of 409 pages, with 148 illustrations. 
JiLSt ready. Cloth, $1.75, Net; limp leather, $2.2't, Net. Lca'a Scries 
of Pocket Text-hooks, edited by Bern B. Gallatdet, M.D. See p 17. 

EWING (JAMES) ON THE BLOOD AND ITS DISEASES. Hand- 
some octavo, 423 pages, 28 engravings, 14 colored plates. Just ready. 
Cloth, net, $3.50. 
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FABQUHARSON (ROBERT). A GUIDE TO THERAPEUTICS. 
Foartib Ameriean fiv>m fcmrtiL Englirfi edition, reriied by Frank 
WooDBUBT, M. B. In one 12mo. Tdimie (Mt S81 pages, doth, $2.50. 

FDEEIiD (OEX>ROE P.). A MANUAL OF DISEASES OF THE 
EAB. Fourth edition. In one octavo yolume of 391 pages, with 78 
engiayings and 21 colored plates, dolli, $3.75. 

FTilMT (AUSTIN). A TREATISE ON THE PRINCIPLES AND 
PRACTICE Of medicine. Seventh edititm, thoroa^^y revised 
by Fbbdbbick P. Hembt, M. D. In (me laige 8to. volnme of 1143 
pages, with engravings, doth, $6.00 ; leather, $6.00. 

The work has well earned its lead- 



ins plaoe in medioal literatore. — 
MedietU Meeord, 



The best of Ameriean tezi^books 
on Fn/olieB.--Am0r,M0d44HhSwrgical 
BulleUn, 

— A MANUAL OF AUSCULTATION AND PERCUSSION : of 
the Physioal Diagnods of Diseases of the Lungs and Heart, and of 
Thoraeio Aneurism. Fifth edition, revised by James C. Wilsok, M. D. 
In one handsome 12mo. volume of 274 pages, with 12 engmvings. 

— A PRACTICAL TREATISE ON THE DIAGNOSIS AND 
TREATMENT OF DISEASES OF THE HEART. Seeond edition 
enlarged. In one octayo yolume of 550 pages, doth, $4. 

ON PHTHISIS: ITS MORBID ANATOMY, ETIOLOGY, ETC. 



A Series of Clinioal Lectures. In one Svo. yolume of 442 pages, 
doth, $3.50. 

FOIiSOM (O. P.). AN ABSTRACT OF OTATUTES OF U. S. 
ON CUSTODY OF THE INSANE. In one 8yo. yoL of 108 pages. 
Cloth, $1.50. With douiUm on Mental JH»eatet (new edition, see 
page 6) $6.00, net^ for the two works. 

FORMULARY, POCKET, see page 32. 

FOSTER (MICHAEL). A TEXT-BOOK OF PHYSIOLOGY. Sixth 
and revised American from the sixth English edition. In one large 
octavo volume of 923 pp., with 257 illus. Cloth, $4.50 ; leather, $5.50. 



Unquestionably the best book that 
can be placed in the student's hands, 
and as a work of reference for the 
busy physician it can scarcely be 
excelled. — The Phila. Polyclinic. 



This single volume contains all 
that will be necessary in a college 
course, and all that the physician 
will need as well. — Dominuni Med, 
Monthly, 



FOTHERGBLL (J. MILNER). THE PRACTITIONER'S HAND- 
BOOK OF TREATMENT. Third edition. In one handsome octavo 
volume of 664 pages. Cloth, $3.75 ; leather, $4.75. 

FOWNES (GEORGE). A MANUAL OF ELEMENTARY CHEM- 
ISTRY (INORGANIC AND ORGANIC). Twelfth edition. Em- 
bodying Watts' Physical and Inorganic Chemistry, In one royal 
12mo. volume of 1061 pages, with 168 engravings, and 1 colored 
plate. Cloth, $2.75 ; leather, $3.25. 

FRANKLAND (E.) AND JAPP (F. R.). INORGANIC CHEMISTRY. 

In one handsome octavo volume of 677 pages, with 51 engravings and 
2 plates. Cloth, $3.75 ; leather, $4.75. 

FULLER (HENRY). ON DISEASES OF THE LUNGS AND AIR 
PASSAGES. Their Pathology, Physical Diagnosis, Symptoms and 
Treatment. From second English edition. In one 8vo. volume of 475 
ges. Cloth, $3.50. 
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FUIiliER (EUGENE). DISORDERS OF THE SEXUAL OR- 
GANS IN THE MALE. In one very handsome octavo volume of 
238 pages, with 25 engravings 

It is an interesting work, and one 
which is timely and needed.- 



-Medi- 
cal Fortnightly. 

The book is valuable and instruc- 
tive and brings views of sound 



and 8 full-page plates. Cloth, $2. 

pathology and rational treatment to 
many cases of sexual disturbance 
whose treatment has been too often 
fruitless for good. — Annals of 
Surgery, 



GALiTiAUDET (BERN B.). A POCKET TEXT-BOOK ON SUR- 
GERY. In one handsome 12mo. volume of about 400 pages, with many 
illustrations. Shortly. Lea^s Series of Pocket Text-hooks^ edited by 
Bern B. Gallaudet, M. D. See page 17. 

GANT (FREDERICK JAMES). THE STUDENT'S SURGERY. A 
Multum in Parvo. In one square octavo volume of 845 pages, with 
169 engravings. Cloth, $3.75. 

GAYL.ORD (HARVEY R.). AN ATLAS OF PATHOLOGICAL 
ANATOMY. 325 pages, 70 engravings and 29 full-page heliotype 
plates in colors and black. In Press. 

GERRISH (FREDERIC H.). A TEXT-BOOK OF ANATOMY. 
By American Authors. Edited by Frederic H. Gerrish, M. D. In one 
imp. octavo volume of 915 ^ages, with 950 illustrations in black and 
colors. Cloth, $6.50 ; flexible waterproof, $7 ; leather, $7.50, net ; 
half Morocco, $8.00, net. 



The illustrations far outnumber 
and exceed in size and in profusion 
of colors those in any previous work ; 
and they can well claim to be the 
most successful series of anatomical 
pictures in the world. — The Ameri- 
can Practitioner and News. 

The chief merit in the book will 
be found in the descriptive text, 
which is accurate, concise, and gives 
the essentials of descriptive anatomy 

GIBBES (HENEAGE). PRACTICAL PATHOLOGY AND MORBID 
HISTOLOGY. Octavo, 314 pages, with 60 illustrations. Cloth, $2.76. 

GRAY (HENRY). ANATOMY, DESCRIPTIVE AND SURGICAL. 

New and thoroughly revised American edition, much enlarged in text, 
and in engraving in black and colors. In one imperial octavo volume 
of 1239 pages, with 772 large and elaborate engravings on wood. Price 
of edition with illustrations in colors : cloth, $7 ; leather, $8. Price 
of edition with illustrations in black : cloth, $6 ; leather, $7. 



with less waste of words and better 
emphasis of important points than 
any similar text-book with which 
we are familiar. — The Boston Medi- 
cal and Surgical Journal. 

"We believe that this volume not 
only takes rank with all other works 
on anatomy, but in some respects is 
superior to any now available. — The 
Chicago Medical Recorder, 



This is the best single volume 
upon Anatomy in the English 
language. — University 3Iedical Mag- 
azine. 

Gray*s Anatomy should be the 
first work which a medical student 
should purchase, nor should he be 
without a copy throughout his pro- 
fessional career. — Pittsburg Medical 
Review, 



Gray*s Anatomy affords the student 
more satisfaction than any other 
treatise with which we are familiar. 
— Buffalo Med. Journal. 

The most largely used anatomical 
text-book published in the English 
language. — Annals of Surgery. 

Holds first place in the esteem of 
both teachers and students. — The 
Brooklyn Medical Journal, 
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GOUL.I> (A. PKARCE). SURGICAL DIAGNOSIS. lu one 12in(). 
vol. of 589 pages. Cloth, $2. See Student's Series of Manuals ^ p. 27. 

GREEN (T.HENRY). PATHOLOGY AND MORBID ANATOMY 

New (9th) Americiin from the ninth London edition. In one hand- 
some octavo volume of o77 pages, with 339 engravings and 4 colored 
plates. Cloth, $3.25, net. 

A work that is the text-book of | The work is an essential to the 
probably fi)nr-fifths of all the stu- ' practitioner — whether as surgeon or 
dents of pathology in the United physician. It is the best of up-to- 
States and Great Britain.— TAt; date text-books.— FiVp'm/a Medical 
American Practitioner and News. 3IonthIy. 

GREENE (WILLIAM H.). A MANUAL OF MEDICAL CHEM- 
ISTRY. For the Use of Students. Based upon Bowman's Medical 
Chemistry. In one 12mo. vol. of 310 pages, with 74 illus. Cloth, $1.75. 

GROSS (SAMUEL D.). A PRACTICAL TREATISE ON THE DIS- 
EASES, INJURIES AND MALFORMATIONS OF THE URINARY 
BLADDER, THE PROSTATE GLAND AND THE URETHRA. 

Third edition. Octavo, 574 pages, with 170 illustrations Cloth, $4.50. 

GRINDON (JOSEPH). A POCKET TEXT-BOOK OF SKIN 
DISEASES. In one handsome 12mo. volume of 350 pages, with 
many illustrations. Shortly. Lea^s Series of Pocket Text-hooks^ edited 
by Bern B. Gallaudet, M. D. See page 17. 

HABERSHON (S. O.). ON THE DISEASES OF THE ABDOMEN 

Second American from the third English edition. In one octavo vol- 
ume of 554 pages, with 11 engravings. Cloth, $3.50. 

HALL (WINFIELD S.). TEXT- BOOK OF PHYSIOLOGY. Octavo 

of G72 i)ages, with 343 engravings, and 6 full page colored plates. 

Cloth, $4.00 ; leather, $5.00, net. 

Truly a scientific treatment of the of which needs to be more strongly 
siil)ject* The clearness with which j impressed upon students A book 
physiological facts are demonstrated ' which makes this so easily possible 
makes it of special value to the is to be highly commended. — West- 
medical student. The science oi em Medical Review. 
physiology is one, the importance ! 

HAMILTON (ALLAN MCLANE). NERVOUS DISEASES, THEIR 
DESCRIPTION AND TREATMENT. Second and revised edition. 

In one octavo volume of 598 pages, with 72 engravings. Cloth, $4. 

HARD AW AY ( AV. A.). MANUAL OF SKIN DISEASES. New (2dJ 
edition. In one 12mo. volume of 560 pages, with 40 illustrations and 
2 jdates. Cloth, S2.25, net. 

The l)est of all the small books to I day clinical experience. His great 
recommend to students and practi- strength is in diagnosis, descriptions 
tioners. Probably no one of our of lesions and especially in treat- 
dermatologists hashad a wider every- I ment. — Indiana Medical Journal. 

HARE (HOBART A3IORY) ON THE MEDICAL COMPLICA- 
TIONS AND SEQUEL.K OF TYPHOID FEVER. Octavo, 276 

])aix('s, 21 engravings and two full-page plates. Cloth, $2.40, net. 

A very valuable j)roductiori. One read with great ]^ro^X.—: Cleveland 
of the very best products of Dr. ^ Journal of Medicine. 
Hare and one that every man can ' 
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HARE (HOBART AMORY). PRACTICAL DIAGNOSIS. THE 
USE OF SYMPTOMS IN THE DIAGNOSIS OF DISEASE. Fourth 
edition. In one octavo volume of 623 pa^es, with 205 engravings 
and 14 full-page colored plates. Cloth, ^5.00, net; half Morocco, 
$6.50, net. 

It is unique in many respects, and i he will become a better diagnosti- 
the author has introduced radical cian. This is a companion to Prac- 
changes which will be welcomed by tical Therapeutics, by the same 
all. Anyone who reads this book | author, and it is difficult to conceive 
will become a more acute observer, i of any two works of greater practical 
will pay more attention to the simple i utility. — Medical Remew. 
yet indicative signs of disease, and I 

HARE (HOBART AMORY). A TEXT-BOOK OF PRACTICAL 
THERAPEUTICS, with Special Reference to the Application of Reme- 
dial Measures to Disease and their Employment upon a Rational 
Basis. With articles on various subjects by well-known specialists. 
Eighth and revised edition. In one octavo volume of 790 pages, 
with 37 engravings and 3 colored plates. Cloth, $4.00, net; leather, 
$5.00, net; half Morocco, $5.60, net. 



Its classifications are inimitable, 
and the readiness with which any- 
thing can be found is the most won- 
derful achievement of the art of in- 
dexing. This edition takes in all 
the latest discovered remedies. — 
The JSt. Louis Clinique. 

The great value of the work lies 
in the fact that precise indications 
for administration are given. A 
complete index of diseases and 
remedies makes it an easy reference 
work. It has been arranged so that 



it can be readily used in connection 
with Hare's Practical Diagnosis. 
For the needs of the student and 
general practitioner it has no equal. 
— Medical Sentinel. 

The best planned therapeutic work 
of the century. — American Prac- 
titioner and News. 

It is a book precisely adapted to 
the needs of the busy nractitioner, 
who can rely upon finding exaetlv 
what he needs. — The National Med- 
ical Review. 



HARE'S SYSTEM OF PRACTICAL THERAPEUTICS. In a series 
of contributions by eminent practitioners. New (2d) edition. Just 
ready. In three large octavo volumes containing 2593 pages, witli 
457 engravings and 26 full-page plates. Price j)er volume, cloth, 
$5.00; leather, $0.00; half morocco, $7.00. Full prospectus free on 
application. For sale hy subscription only. 



The Hare's System of ten years 
ago will hardly be recognized in 
this new edition, so complete are the 
changes, so extended the disserta- 
tion and so complete the re-dress. 



known e<Htor constantly presents, is 
the every day workability of treat- 
ments advocated. Here are no 
lengthy theoretical dissertations 
! largely padded by (juotations from 



The additions alone are sufficient to ' P^uropean authors, but concise, ])ra<'- 
make a new volume. The choice of | tical rules that can he made to tit 
subjects is wide and the names of present-day needs. What, a\hy 
the authors are a sufficient guaran- and now arc the (inestions with rct- 
tre of the charactt-r of the mode of erence to the use of driiir.s that tlie 
treatment. The dominant feature authors answer — jiarticiilarly the 
of the work, one that thej well- now.— Medical Nen's. 
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HARRINGTON (GHARIiBS). FBACTICAIi HYGIENE. Hand- 
■ome ootayo, 721 pages, 106 <»igvaTiiig8y 12 plates. Just ready, 
Jfie, $4.25. 

HARIBHORNB (HBBIRT). ESSENTIALS OF THE PBIHCIPLES 
AND PRACTICE OF MEDICINE. FifOi edition. In <me ISmo. 
yolame, 699 pagea, witii 144 engravinga. Cloth, |2.75 • 



A HANDBOOK OF ANATOMY AND PHYSIOLOGY. In<me 



12mo. yolume of SIO pagea, with 220 engravings. Cloth, $1.75. 



A CONSPECTUS OF THE MEDICAL SCIENCES. Compndng 

Mannalii of Anatomy, miyalology, Chemistry, Materia Medioa, Prac- 
tice of Medicine, Suigeiy and Obstetrios. Second edition. In one royal 
12mo. Yol. of 1028 pages, with 477 iUm. doth, $4.25; leather, $5. 

HAYDEN (JAMES R.). A MANUAL OF YENEBEAL DISEASES. 
Second edition. In one 12mo. yolume of 804 pages, with 54 en- 
grayings. doth, $1.50, net. 

It is practical, concise, definite 1 It is well written, np to date, and 
and of saffioient raloeas to be satis- 1 will be fonnd yenr nsefUl. — ihler- 
ftctory. — Chicago Clinieal Memew,* national Medical Magaarine. 

HAYEM (OEORGBS) AND HARE (H. A.). PHYSICAL AND 
NATURAL THERAPEUTICS. The Remedial Use of Heat, Elec- 
tricity, Modifications of Atmospheric Pressure, Climates and Mineral 
Waters. Edited by Prof. H. A. Hare, M. D. In one octavo volume 
of 414 pages,with 113 engravings. Cloth, $3. 



HERMAN (G. ERNEST). FIRST LINES IN MIDWIFERY. In 
one 12mo. vol. of 198 pages, with 80 engravings. Cloth, $1.25. See 
Student* 8 Series of Man/udUf page 27. 

HERMANN (li.). EXPERIMENTAL PHARMACOLOGY. A Hand- 
book of the Methods for Determining the Physiological Actions of 
Drugs. Translated by Robert Meade Smith, M. D. In one 12mo. 
yolume of 199 pages, with 32 engravings. Cloth, $1.50. 

HERRIGK (JAMES B.). A HANDBOOK OF DIAGNOSIS. In 

one handsome 12mo. volume of 429 pages, with 80 engravings and 2 
colored plates. Cloth, $2.50. 



We commend the book not only to 
the undergraduate, but also to the 
physician who desires a ready means 
of refreshing his knowledge of diag- 
nosis in the exigencies of professional 
life. — Memphis Medical Monthly. 



Excellently arranged, practical, 
concise, up-to-date, and eminently 
well fitted for the use of the prac- 
titioner as well as of the student. — 
Chicago Med, Jiecorder, 



Lea Bbothebs & Co., Philadelphia and New Yobk. 15 

HCLIj (BERKEJIiBY). SYPHILIS AND LOCAL CONTAGIOUS 
DISORDERS. In one 8vo. volume of 479 pages. Cloth, $3.25. 

HELIilER (THOMAS). A HANDBOOK OF SKIN DISEASES. 
Second edition. In one royal 12mo. volume of 353 pages, with two 
plates. Cloth, $2.25. 

UIIIST (BARTON C.) AND PIERSOLi (GEORGE A.). HUMAN 

MONSTROSITIES. Magnificent folio, containing 220 pages of text 
and illustrated with 123 engravings and 39 large photographic plates 
from nature. In four parts, price each, $5. Limited edition. For sale 
by subscription only. 

HOBLYN (RICHARD D.). A DICTIONARY OF THE TERMS 
USED IN MEDICINE AND THE COLLATERAL SCIENCES. 
New (13th) edition. In one 12mo. volume of 845 pages. Cloth, 
$3.00, net. 

HODGE (HUGH L.). ON DISEASES PECULIAR TO WOMEN, 
INCLUDING DISPLACEMENTS OF THE UTERUS. Second and 
revised edition. In one Svo. vol. of 519 pp., with illus. Cloth, $4.50. 

HOFFMANN (FREDERICK) AND POWER (FREDERICK B.). 

A MANUAL OF CHEMICAL ANALYSIS, as Applied to the 
Examination of Medicinal Chemicals and their Preparations. Third 
edition, entirely rewritten and much enlarged. In one handsome octavo 
volume of 621 pages, with 179 engravings. Cloth, $4.25. 

HOLiMES (TIMOTHY). A TREATISE ON SURGERY. Its Prin- 
ciples and Practice. A new American from the fifth English edition. 
Edited by T. Pickering Pick, F.R.C.S. In one handsome octavo vol- 
ume of 1008 pages, with 428 engravmgs. Cloth, $6 ; leather, $7. 

A SYSTEM OF SURGERY. With notes and additions by various 

American authors. Edited by John H. Packard, M. D. In three 
very handsome 8vo. volumes containing 3137 double-columned pages, 
with 979 engravings and 13 lithographic plates. Per volume, cloth, $6 ; 
leather, $7 ; half Russia, $7.50. For tale by subscription only. 

HORNER (WIIililAM E.). SPECIAL ANATOMY AND HIS- 
TOLOGY. Eighth edition, revised and modified. In two large 8vo. 
volumes of 1007 pages, containing 320 engravings. Cloth, $6. 

HUDSON (A.). LECTURES ON THE STUDY OF FEVER. In one 
octavo volume of 308 pages. Cloth, $2.50. 

HUNTINGTON (GEORGK S.). A TREATISE ON AHDOMINAL 
ANATOMY. Imperial octuvo, with 250 pages of text and 2r»0 full- 
page plates, Shortly. 
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HYDE r JAMES NEVINS). A PRACTICAL TREATISE ON DIS- 
EASES OF THE SKIN. New (6th) edition, thoroughly revised. 
Octavo, 832 pages, with 107 engravings and 27 full-page plates, 9 of 
wliich are colored. Just ready. Cloth, $4.50, net; leather, $5.50, net; 
half Morocco, $G.OO, net. 

culcated throughout is sound as well 
as practical. — The American Jour- 
nal of the Medical Sciences, 

It is the best one-volume work 
that we know. — Virginia Medical 
Semi-Monthly. 

A treatise of exceptional merit A full and thoroughly modern 
characterized by conscientious care text-book on dermatology. — The 



This edition has been carefully re- 
vised, and every real advance has 
been recognized. The work answers 
the needs of the general practitioner, 
the specialist, and the student. — The 
Ohio Med. Jour. 



and scientific accuracy. — Buffalo 
Med. Journal. 

A complete exposition of our 



Pittsburg 3Iedical Review. 

The most practical handbook on 
dermatology with which we are ac- 
knowledge of cutaneous medicine as | quainted. — Chicago Medical Re- 
it exists to-day. The teaching in- 1 corder. 

JACKSON (GEORGE TH03IAS). THE READY-REFERENCE 
HANDBOOK OF DISEASES OF THE SKIN. Third edition. 
In one 12m(>. vohime of 637 ])ages, with 75 illustrations and a colored 

plate. Cloth, $2.r)0, net. 

As a student's manual, it may be Without doubt forms one of the 
considered beyond criticism. The best guides for the beginner in der- 
book is singularly full.— »sy. Louis matology that is to be found in the 
Medical and ^uryicat Journal. ] English language. — Medicine. 

JAMIESOX (AV. AI.T.AN). DISEASES OF THE SKIN. Third 

edition. In one (ict;'.\o volume of 656 pages, with 1 engraving and 9 
douliU'-}>age olir>':M'>-liihographic plates. Cloth, $6. 

JEAA'KTT ( IIAUIJ:Si. ESSENTIALS OF OBSTETRICS. In one 

I'Jino. v('!:riu' cf .'v".(; j^ai^e^, with 80 engravings and 3 colored plates. 

Cloth. ^-J..'.-). 

An fXiN t'llinuly useful nuinual for inc: it in attractive and easily tangi- 

stihKiit and priu'titioiK :■. The au- ]>le form. The book is well illus- 

tlior has su<'e(('(]t<l unusually wt 11 trated throughout. — Nashville Jour. 

in coin.K'n>inLr llu* text and in arrauir- of Medici)ie and Surgery. 

THE rUAniCE of obstetrics. By American Authors. 

<'>no lario ooiavo volume of 7t).". ]ni'j:es, with 441 engravings in black 
aiul coloi-s. ;:n«l L"J lull-pau^e colored plates. Cloth, $5.00, net; 

Kathrr. $i''.o()_ „,/_• liaJf Moi-oceo, >^<>.oO, mt. 

A (.-har ;i:nl j't;!('tieai irt atisf upon the book abounds. The work is 

(.l'-^iot:i.'s hy woU-kucw n T( achers of sure to be ]>opular with medical 

llu- ^M'-ii ct. A >i>f.-i:\l !":uure of students, as well as being of extreme 

ihi-- Work \\>'u!.i >i < m i-« le liio value to the practitioner. — The 

rxei Ih-ni illMv;i;ii,iiiv with which Mcllcil Aqe. 

,jom:s r. h wnriKLi) . ( lixical observations on 

FrN( noNAl, NKFVors.niSOlinERS. Second American edi- 
tion. In one octavo volume of 340 pages. Cloth, $3.25. 
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juijEr (hdejnry). a handbook of ophthalmic science 

AND PRACTICE. Second edition. In one octavo volume of 549 

?age8, with 201 engravings, 17 chromo-lithographic plates, test-types of 
aeger and Snellen, and Holmgren's Color-Blindiiess Test. Cloth, 
$5.50 ; leather, $6.50. 

The volume is particularly rich in | color blindness, etc. The sections 
matter ot practical value, such as | devoted to treatment are singularly 
directions for diagnosing, use of full and concise. — Medical Age. 
instruments, testing for glasses, for 

KING (A. P. A.). A MANUAL OF OBSTETRICS. Eighth edition. 

In one 12mo. volume of 612 pages, with 264 illustrations. Cloth, 

$2.50, net. 

cyclopedias. The well-arranged 
index renders the book useful to 
the practitioner who is in haste to 
refresh his memory. — Virginia 
Medical Semi-Monthly. 



From first to finish it is thoroughly 
practical, concise in expression, well 
illustrated, and includes a statement 
of nearly every fact of importance 
discussed in obstetric treatises or 



KIRK (EDWARD C). OPERATIVE DENTISTRY. New (2d) 
edition. Handsome octavo of 857 pages, with 897 illustrations. See 
American Text-Books of Dentistry ^ page 2. 



tempted. We can heartily recom- 
mend it to the profession. — Tlie 
Ohio Dental Journal. 



We have only the highest praise 
for this valuable work. It is replete 
in every particular, and surpasses 
anything of the kind heretofore at- 

KIjEIN (E.). elements of HISTOLOGY. New (5th) edition. In 
one 12mo. volume of 506 pages, with 296 engravings. Cloth, $2.00, 
net. See Student* » Series of Manuals ^ page 27. 



It is the most complete and con- 
cise work of the kind that has yet 
emanated from the press. — The Med- 
ical Age, 



This work deservedly occupies a 
first place as a text-book on his- 
tology. — Canadian Practitioner. 



LiANDIS (HENRY G.). THE MANAGEMENT OF LABOR. In one 
handsome 12mo. volume of 329 pages, with 28 illus. Cloth, $1.75. 

LiAURENCE (J. Z.) AND MOON (ROBERT C). A HANDY- 
BOOK OF OPHTHALMIC SURGERY. Second edition. In one 
octavo volume of 227 pages, with QQ engravings. Cloth, $2.75. 

LiEA'S SERIES OF POCKET TEXT-BOOKS, edited hj Bern 
B. Gallaudet, M. D. Covering the entire field of Medicine in a 
series of 16 very handsome 12mo. volumes of 350-450 pages each, 
profusely illustrated. Compendious, clear, trustworthy and modern. 
The following volumes constitute the series. 

COATES' Bacteriology. Collins' Anatomy. Colijns and Rock- 
well's Physiology. Martin and Rockwell's Chemistry and 
Physics. Nichols and Vale's Histology and Pathology. 
Schleif's Materia Medica, Therapeutics, Medical Latin, etc. Mals- 
BARY's Practice of Medicine. Collins' Diagnosis. Potts' Nervous 
and Mental Diseases. Gallattdet's Surgery. Grtndon's Der- 
matology. Ballenger and Wippeun's Diseases of the Eye, Ear, 
Throat and Nose. Evans' Obstetrics. Crockett's Gynecology. 
Tuttle's Diseases of Children. 

For separate notices see under various authors' names. 
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liEA fHENRY C). A HISTORY OF AUBICULAK CONFESSION 
AND INDULGENCES IN THE LATIN CHUBCH. In three 
octavo volumes of about 500 pages eaeh. Per Tolume, cloth, $3.00. 



— CHAPTERS FROM THE RELIGIOUS HISTORY OF SPAIN ; 
CENSORSHIP OF THE PRESS; MYSTICS AND ILLUMINATI- 
THE ENDEMONIADAS ; EL SANTO NllfO DE LA GUARDIA; 
BRIANDA DE BARDAXI. 12mo., 522 pages. Qoth, $2 50. 



— THE MORISCOJi OF SPAIN, THEIR CONVERSION AND 
EXPULSION. In one roval 12mo. volume of 425 pages. JuM 

r^Kvbj. Cloth, |2.2">, net. 

— SUPERSTITION AND FORCE ; ESSAYS ON THE WAGER 



OF LAW, THE WAGER OF BATTLE, THE ORDEAL AND 
TORTURE. Fourth edition, thoronghlj reyised. In one hand- 
some roval 12mo. volume of 629 pages. Cloth, $2.75. 

— STUDIES IN CHURCH HISTORY. The Rise of the Temponl 

Power — Benefit of Clergy — Excommunication. New edition. In one 
handsome 12mo. volume of 605 pages. Cloth, $2.50. 



AN HISTORICAL SKETCH OF SACERDOTAL CELIBACY 

IN THE CHRISTIAN CHURCH. Second editi<m. In one hand- 
some octavo volume of Q^ pages. Cloth, $4.50. 

nOOMIS r ALFRED L. .\ND THOMPSON -IBT. GFLMAN, 

EDITORS . A SYSTEM OF PRACTICAL MEDICINE. In 

<>'ntri^'iti<»ns Ky Vari»>ns Americiin Authors. In four very hand- 
^<"*me octavo voliKiies ot about 9<» paees each, fiilly illustrated in 
in Ma'^k an-i eol..rs. C^-.-iJ^t^ irork now rdndii. Per volume, cloth, 
-*o : !• ath r. $6: half Moroc*?^ $7. For 9>ile by subscription only. 
Full T'r'-[>^-ctus frc*? on application to the Publishers. See American 

>V.*',-.,j ,,r pr'lCft'C'if }ffdicnif^ page 2. 

LYM.AN HENRY M. . THE PRACTICE OF MEDICINE. In one 

very han'i'i"m^^ ooravA volume of 925 pages, with 170 engravings. 
Cloth. $4.7.=^ : leather. $5.75. 

Compl^-te. C"iio:-e. fully abreast off An exceedingly valuable text-b«i«ik. 
the times and iier'l-'^i by all students Praotical. systematic, and wrll bdl- 
and praetiti-ri'^ra. — U ^-^ . }[el. Min. ' aneed. — Chicago Jfed. Eec^n^e'r. 

LYONS ROBERTO. . A TREATISE ON FEVER. In one .x^tavo 

v.-luin- -f .-.''-J \K\.:^<. ri.'th. $-:.2.i. 

MACIvEVZIE JOH\ NOLAND . <^X THE X«>SE AN'DTHRt^AT. 

Handsome <»otavOj ab »ui r>«n» pages, richly illustrateii. Prep^irino. 
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MAISCH (JOHN M.). A MANUAL OF ORGANIC MATERIA 
MEDICA. Seventh edition, thoroughly revised by H. C. C. Maiscii, 
Ph. G., Ph. D. In one very handsome 12mo. volume of 512 pages, with 
285 engravings. Cloth, $2.50, net. 



Used as text-book in every college 
of pharmacy in the Unitea States 
ana recommended in medical col- 
letres. — American Jlierapist. 

Noted on both sides of the Atlantic 
and esteemed as much in Germany as 



in America. The work has no equal. 
— Dominion 3fed. Monthly. 

The best handbook iipc/n phar- 
macognosy of any published in this 
country. — Boston 3Ied. & Sar. Jonr. 



MAIiSBARY (GEORGE E.). A POCKET TEXT-BOOK OF 
THEORY AND PRACTICE OF MEDICINE. In one handsome 
12mo. volume of 405 pages, with 45 illustrations. Cloth, $1.75, net; 
flexible red leather, $2.25, net. Lea's Series of Pocket Text-hooksy 
edited by Bern B. Gallaudet, M. D. See page 17. 



Will readily commend itself to 
students and busy practitioners, 
bringing forward as it does the most 
recent advances in medicine with 
the best of that which is old. It 



deals briefly and systematically with 
each disease, as to its history, letiol- 
ogy, symptomatology, diagnosis, 
prognosis and treatment. — Medical 
Review of Reviews. 



MANUALS. See Student's Quiz Series, page 27, Student's Series of 
Manuals, page 27, and Series of Clinical Manuals, page 25. 

MARSH (HOWARD). DISEASES OF THE JOINTS. In one 12mo. 
volume of 468 pages, with 64 engravings and a colored plate. Cloth, $2. 
See Series of Clinical Manuals, page 25. 

MARTIN (EDWARD). A MANUAL OF SURGICAL DIAGNOSIS. 
In one 12mo. volume of about 400 pp., fully illustrated. PrepaHng. 

MARTIN (WALTON) AND ROCKWELL (WM. H.). A POCKET 
TEXT-BOOK OF CHEMISTRY AND PHYSICS. In one hand- 
some 12mo. volume of 366 pages, with 137 illustrations. Cloth, $1.50, 
net; limp leather, $2.00, net. Lea's Series of Pocket Text-Books, 
edited by Bern B. Gallaudet, M. D. See page 17. 



Contains everything of the sci- 
ences of chemistry and physics 



rately retiects both sciences in their 
present development. The arrange- 



necessary for the mclical student ment of the matter is excellent. 
and practitioner. The work accu- 1 The Medical and Surgical monitor. 

MAY (C. H.). MANUAL OF THE DISEASES OF WOMEN. For 
the use of Students and Practitioners. Second edition, revised by L. 
S. Rau, M. D. In one 12mo. volume of 360 pages, with 31 engniv- 
ings. Cloth, $1.75. 

BCEDIGAIi NEWS POCKET PORMUIiARY, see page 32. 
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MITCHELL (S. WEIR). CLINICAL LESSONS ON NERVOUS 
DISEASES. In one 12mo. volume of 299 pages, with 19 engravings 
and 2 colored plates. Cloth, $2.50. 

contractions, rotary movements in 
the feeble minded, etc. Few can 
speak with more authority than the 
author. — The Journal of the Ameri- 



can Medical Association. 



The book treats of hysteria, recur- 
rent melancholia, disorders of sleep, 
choreic movements, false sensations 
of cold, ataxia, hemiplegic pain, 
treatment of sciatica, erythromelal- 
gia, reflex ocularneurosis, hysteric 

MITCHELL (JOHN K.). REMOTE CONSEQUENCES OF IN- 
JURIES OF NERVES AND THEIR TREATMENT. In one 
handsome 12mo. volume of 239 pages,with 12 illustrations. Cloth, $1.75. 

MORRIS (MALCOLM). DISEASES OF THE SKIN. Second 
edition. In one 12mo. volume of 601 pages, with 10 chromo-litho- 
graphic plates and 26 engravings. Cloth, $3.25, net. 

strong common sense. It is alike 
suitable for the student, physician 
and specialist. — Buffalo Medical 
Journal. 



The work is essentially clinical 
and practical in its scope and is 
characterized throughout by clear- 
ness and simplicity of style and 



MULLER (J.). PRINCIPLES OF PHYSICS AND METEOROL- 
OGY. In one large 8vo. vol. of 623 pages, with 538 cuts. Cloth, $4.50. 

3IUSSER (JOHN H.). A PRACTICAL TREATISE ON MEDICAL 

DIAGNOSIS, for Students and Physicians. New (4tli) edition, thor- 
oughly revisi'd. In one octavo volume of 1104 pages, with 2o0 cn- 
gravint^s and 4!» full-page colored ])lat4^s. Cloth, $6.00, ?<^'f; leather, 
$7.00, net; half Morocco, $7.50, 7iet. 

We liavc no work of ecjual value It so thoroughly meets the precise 

ill VjUixy^^h. — University Medical demands incident to modern research 

Magazine. that it has been adopted as the lead- 

From its pages may be made the in g text-book by the medical colleges 

diagnosis of every ' malady that «r this country.— iV^or^/i American 

alHicts the human body, including Practitioner. 

tliose wliieh in general are dealt The best of its kind, invaluable to 

with only by the specialist. — North- the student, general ])ractitioner and 

wetitern Lancet. teacher. — 3f on trea I Medical Journal. 



NATIONAL DISPENSATORY, ^w Still/', Maisch ik Caspari, i>. 27. 

NATIONAIj F()RMITIjAUY\ See Sfil/e, Mtiscli cO Caspari's National 
Di.'^pensatori/, page 27. 

NATIONAL MEDICAL DICTIONAUY. See Billin<js, page 4. 
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NETTIiESHIP(E.)- DISEASES OF THE EYE. New (6th) American 
frorii sixth P^nglish edition, thoroughly revised. In one 12mo. volume 
of 562 pages, with 102 engravings, and 6 colored plates, test-types, 
formula and color-blindness test. Cloth, $2.25, net. 



By far the best student's text-book 
on the subject of ophthalmology. — 
The Clinical Review. 

This work for compactness, practi- 
cality and clearness has no superior 
in the English language. — Journal 
of Medicine and Science. 



The present edition is the result 
of revision both in England and 
America, and therefore contains the 
latest and best ophthalmological 
ideas of both continents. — The Phy- 
sician and Surgeon. 



NICHOLS (JOHN B.) AND VALE (F. P.). A POCKET TEXT- 
BOOK OF HISTOLOGY AND PATHOLOGY. In one handsome 
12mo. volume of 452 pages, with 213 illustrations. Cloth, $1.75, net: 
flexible red leather, $2.25, net. 

Lea^s Series of Pocket Text-hookSy edited by Bern B. Qallaudet, 
M. D. See page 17. 

So systematically arranged that it i can safely and conscientiously rec- 
is, in the highest degree, interesting, ommend it to both students and 
Thoroughly up to date. The booK I practitioners. — The St. Louis Medi- 
is an exceptionally good one. We I cal and Surgical Journal. 

NORRIS (WM. P.) AND OLIVER (CHAS. A.). TEXT-BOOK OF 
OPHTHALMOLOGY. In one octavo volume of 641 pages, with 357 
engravings and 5 colored plates. Cloth, $6 ; leather, $6. 

It is practical in its teachings. [ has ever been offered to the Amer- 
We unreservedly endorse it as the ! ican medical public. — Annals oj 
best, the safest and the most compre- i Ophthalmology and Otology. 
hensive volume upon the subject that ! 

OWEN (EDMUND). SURGICAL DISEASES OF CHILDREN. 

In one 12mo. volume of 525 pages, with 85 engravings and 4 colored 
plates. Cloth, $2. See Series of Clinical Manuals^ page 25. 

PARK (ROSWELL). A TREATISE ON SURGERY BY AMERI- 

CAN AUTHORS. Condensed edition. In one royal octavo volume 
of 1261 pages, with 625 engravings and 37 full-page plates. Cloth, 
$6.00, net) leather, $7.00, net. 



The work is fresh, clear and practi- 
cal, covering the ground thoroughly 
yet briefly, and well arranged for 
rapid reference, so that it will be of 
special value to the student and busy 
practitioner. The pathology is 
broad, clear and scientific, while the 



suggestions upon treatment are I thoroughly soientific. — Med. Newt. 



clear-cut, thoroughly modern and 
admirably resourceful. — Johns Hop- 
kins Hospital Bulletin. 

The latest and best work written 
upon the science and art of surgery. 
Columbus Medical Journal. 

It is thoroughly practical and yet 
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PARK (AVILTJAM H.). BACTERIOLOGY IN MEDICINE AND 

SUJIGKIIY. 12mo., 688 pages, with 87 illustrations in black and 
colors, and 2 jdates. Cloth, $3.00 net. 

This hook fills a very distinct | of view of the hygienist and public 
gap. None of the text-books in our health officer. The work is correct 
language take up the subject of bac- and very well up to date. — The Mon- 
teriology so thoroughly and so 
soundly as does this from the point 



treal Medical Journal, 



PARRY (JOHN S.). EXTRA-UTERINE PREGNANCY, ITS 
CLINICAL HISTORY, DIAGNOSIS, PROGNOSIS AND TREAT- 
;MENT. In one octavo volume of 272 pages. Cloth, $2.50. 

PARVm (TBGEOPHILiUS). THE SCIENCE AND ART OF OB- 

STETRICS. Third edition. In one handsome octavo volume of 
677 pages, with 267 engravings and 2 colored plates. Cloth, $4.25 ; 
leather, $5.25. 

Parvin's work is practical, con- 
cise and comprehensive. We com- 
mend it as first of its class in the 



English language. — Medical Fort- 
nightly, 



PEPPER'S SYSTEM OF MEDICINE. See page 3. 

PEPPER (A. J.). FORENSIC MEDICINE. In press. See Student* s 

Series of Manuals, page 27. 

SURGICAL PATHOLOGY. In one 12mo. volume of 511 pages, 



with 81 engravings. Cloth, $2. See Studerit's Series of Manuals, p. 27. 

PICK (T. PICItERING). FRACTURES AND DISLOCATIONS. 

In one Vlmo. volume of 530 pages, with 93 engravings. Cloth, $2. 
See Series of Clinical Manuals, page 25. 

PLiAYFAIR (W. S.). A TREATISE ON THE SCIENCE AND 

PRACTICE OF MIDWIFERY. Seventh American from the ninth 
Knglisli edition. In one octavo volume of 700 pages, with 207 
eni^nivin.L^s and 7 i)latos. Cloth, $3.75 tiet ; leather, $4.75, net. 

An epitome of the science and a safe guide to both student and 



practice of midwifery, which em 
l)()(lies all recent advances. — The 



obstetrician. It holds a place among 
the ablest English-speaking authori- 
ties on the obstetric art. — Buffalo 



Meilical Fortnightly. 

This work must occuj))' a fore- Medical and Surg icalJournal 
most place in obstetric medicine as i 

TllK SYSTEMATIC TREATMENT OF NERVE PROSTRA- 
TION AND HYSTERIA. In one 12mo. volume of 97 pages 
Cloth, $1. 
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POCKET PORMULiARY, see page 32. 
POCKET TEXT-BOOKS, see page 18. 

POIilTZER (ADAM). A TEXT-BOOK OF THE DISEASES OF THE 
EAR AND ADJACENT ORGANS. Second American from the 
third Grerman edition. Translated by Oscar Dodd, M. D., and 
edited by SiR William Dalby, F. R. C. S. In one octavo volume of 
748 pages, with 330 original engravings. 

POTTS (CHARLES S.). A POCKET TEXT-BOOK OF NERVOUS 
AND MENTAL DISEASES. In one handsome 12mo. volume of 
446 pages, with 88 engravings. Cloth, $1.75, net; limp leather, $2.26, 
net. Lea^s Series of Pocket Text-books, edited by Bern B. Gallau- 
DET, M. D. See page 17. 

Dr. Potts has succeeded in de- 1 of the numerous discoveries in every 
picting the main facts in a manner I branch of neurology is clearly pre- 
that will be appreciated by students sented. The book is a reliable guide, 
and general practitioners. The gist i — The Medical Bulletin. 

PROGRESSIVE MEDICINE, see page 32. 

PURDY (CHARLiES W.). BRIGHT'S DISEASE AND ALLIED 
AFFECTIONS OF THE KIDNEY. In one octavo volume of 288 
pages, with 18 engravings. Cloth, $2. 

PYE-SMITH (PHHilP H.). DISEASES OF THE SKIN. In one 
12mo. vol. of 407 pp., with 28 illus., 18 of which are colored. Cloth, $2. 

QUIZ SERIES. See Student's Quiz Series, page 27. 

RAIjFE (CHARIjES H.). clinical chemistry. In one 
12mo. volume of 314 pages, with 16 engravings. Cloth, $1.50. See 
Student's Series of Manuals, page 27. 

RAMSBOTHAM (FRANCIS H.). THE PRINCIPLES AND PRAC- 
TICE OF OBSTETRIC MEDICINE AND SURGERY. In one 
imperial octavo volume of 640 pages, with 64 plates and numerous 
engravings in the text. Strongly bound in leather, $7. 

REMSEN (IRA). THE PRINCIPLES OF THEORETICAL CHEM- 
ISTRY. Fifth edition, thoroughly revised. In one 12mo. vol- 
ume of 326 pages. Cloth, $2. 



A clear and concise explanation 
of a difficult subject. We cordially 
recommend it. — The London Lancet. 

The book is equally adapted to the 



student of chemistry or the practi- 
tioner who desires to broaden his 
theoretical knowledge of chemistry. 
— New Orleans Med. and Surg. Jour. 
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RICHARDSON (BENJAMIN WARD). PBEVENTIYE MEDI- 
CINE. In one octavo volume of 729 pages. Cloth, $4 ; leather, $5. 

ROBERTS (JOHN B.). THE PRINCIPLES AND PRACTICE OF 
MODERN SURGERY. New (2d) edition. In one octavo volume of 
838 pages with 473 engravings and 8 plates. Cloth, $4 25, net; leather, 
$5.25 f net. 



A clearj concise, comprehensive 
and practical presentation of the 
most modem surgery. The student 
or practitioner will not find a more 



satisfactory or valuable single vol- 
ume work on this subject. — Pacific 
Medical Journal, 



ROBERTS (SIR WHililAM). A PRACTICAL TREATISE ON 
URINARY AND RENAL DISEASES, INCLUDING URINARY 
DEPOSITS. Fourth American from the fourth London edition. In 
one very handsome 8vo. vol. of 609 pp., with 81 illns. Cloth, $3.50. 

ROSS (JAMBS). A HANDBOOK OF THE DISEASES OF THE 
NERVOUS SYSTEM. In one handsome octavo volume of 726 pages, 
with 184 engravings. Cloth, $4.60 ; leather, $5.50. 

SOHAFER (EDWARD A.). THE ESSENTIALS OF HISTOL- 
OGY, DESCRIPTIVE AND PRACTICAL. For the use of Studente. 
Fifth edition. In one handsome octavo volume of 359 pages, 
with 392 illustrations. Cloth, $3.00, net. 



Nowhere else will the same very 
moderate outlay secure as thoroughly 
useful and interesting an atlas of 
structural anatomy. — 27ie American 
Journal of the Aedical Sciences. 



The most satisfactory elementary 
text- book of histology in the Eng- 
lish IfmgMH^Q.— The Boston Med. and 
Sur. Jour. 



A COURSE OF PRACTICAL HISTOLOGY. Second edition. 

In one 12mo. volume of 307 pages, with 59 engravings. Cloth, $2.25. 

SCHLEIF (WILLIAM). MATERIA MEDICA, THERAPEUTICS, 
PRESCRIPTION WRITING, MEDICAL LATIN, ETC. 12mo., 
352 pages. Cloth, $l.r,0, net; flexible red leather, $2.00, net. Lea^s 
Series of Pocket Text-books. Edited by Bern B. Gallaudet, M. D. 
See page 17. 



We commend the book for it con- 
tains in a concise, definite, and as- 
similable form the essential knowl- 
edj^e required in the most complete 



college courses on Materia Medica 
and Therapeutics. — The National 
Medical Review, 
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SCHOFEELiD (ALiFRED T.). ELEMENTARY PHYSIOLOGY 
FOR STUDENTS. In one 12mo. volume of 380 pages, with 227 
engravings and 2 colored plates. Cloth, $2. 

SENN (NICHOLAS). SURGICAL BACTERIOLOGY. Second edi- 
tion. In one octavo volume of 268 pages, with 13 plates, 10 of which 
are colored, and 9 engravings. Cloth, $2. 

SERIES OF CLiINICAIi MANUALS. A Series of Authoritative 
Monographs on Important Clinical Subjects, in 12mo. volumes ot about 
550 pages, well illustrated. The following volumes are now ready : 
Yeo on Food in Health and Disease, second edition, $2.50 ; Carter 
and Frost's Ophthalmic Surgery, $2.25 ; Marsh on Diseases of the 
Joints, $2; Owen on Surgical Diseases of Children, $2; Pick on 
Fractures and Dislocations, $2. 
For separate notices, see under various authors' names. 

SERIES OF STUDENT'S MANUALS. See page 27. 

SI3ION (CHARLES E.). A TEXT-BOOK ON PHYSIOLOGICAL 

CHEMISTRY. Octavo of about 450 pages, amply illustrated. In press. 

SIMON (CHARLES E.). CLINICAL DIAGNOSIS, BY MICRO- 
SCOPICAL AND CHEMICAL METHODS. New (3d) edition. In 
one very handsome octavo volume of 563 pages, with 138 engravings 
and 18 full-page colored plates. Cloth, $3.50, net. 



This book thoroughly deserves its 
success. It is a very complete, authen- 
tic and useful manual of the micro- 
scopical and chemical methods 
which are employed in diagnosis. 
Very excellent colored plates illus- 
trate this work. — New York Medical 
Journal. 



In all respects entirely up to date. 
— Medical Record. 

The chapter on examination oi 
the urine is the most complete and 
advanced that we know of in the 
English language. — Canadian Pra^- 
titioner. 



SIMON (W.). MANUAL OF CHEMISTRY. A Guide to Lectures 

and Laboratory Work for Beginners in Chemistry. A Text-book 

specially adapted for Students of Pharmacy and Medicine. Sixth 

edition. In one 8vo. volume of 536 pages, with 46 engravings and 8 

plates showing colors of 64 tests. Cloth, $3.00, net. 

It is difficult to see how a better i the covers of this book. — The North- 
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